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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemoldnes, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/ancxino acid sequence of the protein in the case of 
hybridization clomng; activity of the protein in the case of expression cloning). More recent 

1 5 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or oflier traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engmeered to contain such 
35 polynucleotidesand cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along Avith therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N 
10 is any of the four bases. In the amino acids provided in the Sequence Listing, * corresponds to the 
stopcodon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 

15 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequencehavingat least 90% identity to an identifying sequence of SEQ ID NO: 1-984, 1969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 

20 be 1 00 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
fromthenucleicacidsequencesofSEQIDNO:l-984, 1969-2952, 3937-3942 or 3949-3954. The 
sequenceinfomiationcanbeasegmentof any oneofSEQIDNO:l-984, 1969-2952, 3937-3942or 
3 949-3 954 that uniquely identifies or represents the sequence information of SEQ ID NO: 1 -984, 

25 1 969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifyiag information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment The array can be designed 

30 to detect fiill-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

35 reverse or direct complements) according to the mvention have numerous applications in a variety 
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of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PGR, use in an array, use in computer-readablemedia, use in sequencing 
iull-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, tiieir chMiical analogs and the like. 
5 In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art. In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 

1 0 expressed genes or, as well known in the art and exemplified by Vollrath et al., Science 258:52-59 
(1 992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1 -984, 
1969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the M length protein 

15 coding sequencesof SEQ ID NO:l-984, 1969-2952,3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO:l-984, 1969-2952, 3937-3942 or 3949-3954. The polynucleotidesofthe present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1 - 

20 984, 1969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide vv^hich encodes a species homolog 
(e.g. orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 

25 amino acid sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or tihe correispondingfijll length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 

30 polynucleotideshaving a nucleotide sequence set forth m SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 

35 identity) that preferably retain biological activity are also contemplated. The polypeptides of the 
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invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g,, pharraaceutically acceptable, carrier. 

The mvention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

10 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
jfrom the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

15 as hybridization probes, use as oligomers, or primers, for PGR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or KNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e,g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Volhrath et al.. Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention furflier relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forais a complex with the polynucleotide of 
10 interest for a period sufficient to fomi the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
1 5 and detecting the formation of the complex such that if a complex is fonned, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrjdng out methods of the invention. 
Furtheraiore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not Ihnited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
vsdth a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compoimd 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 
detecting the complex by detecting the reporter gene sequence expression such that if e3q)ression 
of tiie reporter gene is detected the compoimd the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
femily (as set forth in Tables 4 and 1 1). If no homology is set forth for a sequence, then the 
polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 

4. DETAILED DESCRIPTION OF THE INVENTION 
4.1 DEFINmONS 

It must be noted that as used herein and m the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
and/or immunologic activities of any naturally occulting polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the ' 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bmd with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane traJOTicking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 
polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 
complementary sequence 3'-TCA-5'. Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such tiiat 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on tiie efficiency and 
strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ Ime and give rise to a plurality of terminally differentiated cells that 

10 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORE or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

1 5 include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of ah 
operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosuie, T is thymme, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) m the sequraces 

25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from frs^ments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional imit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer** are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 

35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30. 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 1 5 to about 50 nucleotides, more prefwably from about 1 7 to 30 
nucleotides and most preferably fix)m about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PGR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably ihe firagment comprises a sequence substantially similar to any one of SEQ 
IDNOs:l-20. 

1 0 Probes may, for example, be used to deteimine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PGR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fiU-in reaction, PGR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

1 5 Sambrook, J. et al., 1 989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference m their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 

20 information from the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO:l-l-984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic add sequence because the probability that a twenty- 

25 mer is fully matched in the human genome is 1 m 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4^° possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 m 5. When these segments are used in arrays for expression studies, fifteen- 

30 mer segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of Ihe entire genome sequence. <' 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

35 with a single mismatch is calculated by multiplying Ihe probability for a fijll match (l-f4^ times the 
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increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteenmer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading firame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the codmg sequence. While operably 

1 0 linked nucleic acid sequences can be contiguous and in the same readmg fi^me, certain genetic, 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pl^ripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 

1 5 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or firagment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fi-agment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 

20 preferably at least about 9 amino acids and most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is fi-om about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity. 

25 The term "naturally occurring polypeptide" refCTS to polypq)tides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
fi-om post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 

30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" nieans a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 

35 protem portion may or may not include the mitial methionine residue. The methionine residue 
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may be removed from the protein during processing in the celL The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, vMoh do not nomially occur 
in human proteins. 

The term "variant"(or "analog'*) refers to any polypeptide differing from naturally 

10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g.^ 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 

15 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or sknilar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 

20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of tiie polypeptide, to change characteristics such as ligand-binding afi5nities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 

25 another amino acid having similar structural and/or chemical properties, I , conservative amino 
acid replacements, '^Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 

glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by qrstematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Altematively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 

10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

1 5 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

25 The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a polypeptide or protein is derived firom recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially firee of native endogenous substances and 

30 unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E, coli, will be fi-ee of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattem in general different from those 
expressed in manunalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural imits intended for use 
5 in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is e^q^ressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

15 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host celL "Secreted" proteins include without liinitation proteins secreted wholly 
(e.g. , soluble proteins) or partially (e.g. , receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P. A. and 
Young, P.R. (1992) Cytokine 4(2): 134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Inununol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a ceU. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
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to filter-bound DNA in 0.5 M NaHP04, 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in O.IX SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 
5 In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37*'C (for 
14-base oligonucleotides), 48*C (for 17-base oligos), 55"C (for 20-base oligonucleotides), and 
60'C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

1 0 sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result m an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (i.e., the number of individual residue substitutions, additions, and/or deletions in a 

1 5 substantially equivalent sequaice, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a fijrther variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a ftirther variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences accordmg to the invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity . Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the pmposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression charactaistics are considered substantially equivalent. For the purposes of 
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determining equivalence, truncation of the mature sequence (e,g,, via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be detemmied, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods Enzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varymg 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into ail of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
1 5 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

4.2 NUCLEIC ACroS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960; (c) a 
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polynucleotide which is an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-l 968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-hke proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
10 domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e,g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

1 5 The present invention also provides genes correspondingto the cDNA sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
fi-om the disclosed sequence information for identification and/or amplification of genes m 
appropriate genomic libraries or other sources of genomic materials. Further 5* and 3' sequence can 

20 be obtained using methods known in the art For example, full length cDNA or genomic DNA that 
correspondstoany ofthepolynucleot^desofSEQIDNO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridizationconditionsusinganyofthepolynucleotidesofSEQIDNO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 

25 NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplification of genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled firom ESTs and sequences 
(including cDNA and genomic sequences) obtained firom one or more public databases, such as 
30 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fi^agment or segment information, or novel segment information for the fidl-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
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75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

10 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

1 5 The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO: 1 -984, 
1969-2952, 3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 

20 3949-3954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. 

25 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1-984, 1969-2952,3937-3942or3949-3954,canbeobtainedby searchinga 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J MoL Evol. 
36 290-300 (1993) and Altschul S J. et al. J. Mol. Biol 21 :403-410 (1990)). Alternatively a 

30 FASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
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The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins v^rhich are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 

1 0 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices {e.g., 

1 5 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range firom about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 

20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by ZoUer and Smith, Nucleic Acids Res, 10:6487-6500 
(1982). PGR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightiy in sequence fi^om the corresponding region in the template DNA can generate the desired 
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amino acid variant. PGR amplification results in a population of product DNA fi*agments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA Augments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant 
5 A fiirther technique for generating amino acid variants is the cassette mutagenesis 

technique described m Wells et al.. Gene 34:315(1 985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
1 5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of flie 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 
20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 
25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 

30 nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication fimctional in at least one organism, convenient restriction ©ndonuclease sites, and a 

35 selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention fiirther provides recombinant constructs comprising a nucleic acid 
5 havmg any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invetition. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1 -984, 
1969-2952, 3937-3942 or 3949-3954 or a fragment thereof is inserted, m a forward or reverse 

10 orientation. In the case of a vector comprising one of the ORFs of the present invention, the 
vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORE. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 

15 PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, pNH46a (Stratagene); pTrc99A, 
pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXn, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al., 

20 Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymohgy 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 

25 or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 

30 lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-L Selection of 
the appropriate vector and promoter is well witihin the level of ordinaiy skill in the art. 
Generally, recombinant expression vectors will mclude origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene ofE. coli- 

35 and 5. cerevisiae TRPl gene, and a promoter derived from a highly-expressed gene to direct 
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transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g. , stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by insertmg a structural DNA 

1 0 sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli. Bacillus subtilis. Salmonella typhimurium and various species 

15 within the genera Pseudomonas, StreptomyceSy and Staphylococcus ^ altiiough others may also be 
employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 

20 (ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter arid the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 

25 appropriate means (e.g., temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
cheinical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al, Nat Biotech. 17:870-872 (1999), incorporated herein by 

30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant e^qpression vector and may be in the form of 
naked DNA. 



35 
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43 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949.3954, or fragments, analogs or 
5 derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense"-nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 

1 0 strand, or to only a portion thereof Nucleic acid molecules encoding fragments, homologs, 
derivatives and analogs of a protein of any of SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

15 of the coding strand of a nucleotide sequence of the invention. The terai "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The temi 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 

20 translated into amino acids (ie,, also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 

25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides m length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or en2ymatic Ugation reactions 

30 using procedures known in the art. For example, an antisense nucleic acid (e.g, , an antisense 
oligonucleotide) can be chemically synthesized usmg naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxyhnethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyIuracil, dihydrouracil, beta-D-galactosylqueosine, 
5 inosine, N6-isopentenylademne, l-methylgwanine, 1-methylinosine, 2>dimethylguanine, 
2-methylademne, 2-meaiylguanine, 3-methylcytosine, 5-methyIcytosine, N6-ademne, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uraciJ-5-oxyacetic acid (v), vyybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thio«racil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation {i.e., RNA transcribed from the 

15 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

20 protein, e.g. , by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such tiiat they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 

30 tile vectors described herein. To achieve sufficient intiacellular concentiations of antisense 
molecules, vector constiiicts in which the antisense nucleic acid molecule is placed under the 
control of a strong pol n or pol in promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

35 double-stranded hybrids witii complementary RNA in which, conti^ to the usual p-units, tiie 
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Strands run parallel to each other (Gaultier et al (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2*-o-methylribonucleotide (Inoue et ah 
(1987) Nucleic Acids Res 15: 6131-6148) ox a chimeric RNA -DNA analogue (Inoue et al. (1987) 
FEBS Lett 215: 327-330). 

5 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

10 Thus, ribo2ymes (e.g., hammerhead ribozymes (described in Haselhofif and Geriach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein (i. e. , SEQ ID NO: 1 - 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 

15 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding niRNA. See, e.g., 
Cech et al U,S. Pat. No. 4,987,071; and Cech et al U.S. Pat. No. 5,1 16,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
a pool of RNA molecules. See, e.g., Bartel a/., (1993) Sc/ewce 261:1411-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region {e.g.,pTomot&r and/or enhancers) to form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. et al (1992) Ann. N. Y. Acad Sci. 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. ^ 

25 In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrap et al (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

30 mimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are letained The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be perfomied using 
standard solid phase peptide synthesis protocols as described in Hymp et al (1996) above; 

35 Peny-O'Keefe et al (1996) PNAS 93: 14670-675. 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 

gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 

PNAs of the invention can also be used, e.g. , in the analysis of single base pair mutations in a 

5 gene by, e.g., PNA directed PGR clamping; as artificial restriction enzymes when used in 

combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

primers for DNA sequence iand hybridization (Hyrup et al (1996), above; Perry-O'Keefe (1996), 

above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 

10 stabihty or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
combme the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

15 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using Unkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et ah (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

20 phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

5 -(4-methoxytrityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA (Mag et al (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al (1996) above). Alternatively, chimeric mplecules can be synthesized 

25 with a 5' DNA segment and a 3' PNA segment. See, Petersen et al (1975) Bioorg Med Chem 
Zeff 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.gy for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et a/., 1989, Proc, Natl Acad, Set U.S.A. 86:6553-6556; 
30 Lemaitre et al, 1987, Proc. Natl Acad Set 84:648-652; PCX Publication No. W088/09810) or 
the blood-bram barrier (see, e.g., PCT Publication No. W089/1 0134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 



OA 
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peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 



4.5 HOSTS 

5 The present invention further provides host cells genetically engineered to contain the 

polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 

1 0 with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 

1 5 naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 

20 DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired proteui coding sequences in the cells. 

25 The host ceU can be a higher eukaryotic host cell, such as a mammahan cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaiyotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 

30 polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF . 

Any host/vector system can be used to e)q>ress one or more of the ORFs of the present 
mvention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 

35 COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. colt and B. suhtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
5 RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
aL, in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor,.New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 

10 protein. Examples of mammalian e^qpression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell Imes capable of expressing a 
compatible vector are, for example, the C127, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

15 from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional teniiination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the S V40 viral genome, for example, 

20 SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 

25 Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disraption, or use of cell lysing 
agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
30 ormsectsorinprokaryotessuchasbacteria. Potentially suitable yeast strains include 

Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressmg heterologous proteins. Potentially suitable bacterial 
strams include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
35 may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylation of the appropriate sites, in order to obtain the fimctional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 

1 0 negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

1 5 protein, or other sequences which alter or improve the fimction or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the ' 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 

20 of a regulatory element, such as the deletion of a tissue-specific negative regulatory element 
Altematively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 

25 the use of one or more selectable marker genes that are contiguous with the targeting DNA, 

allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 

30 selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Vims thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 

this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 

Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; IntemationaJ Application No. 

PCT/US92/09627 (WO93/09222) by Selden et al.; and International AppUcation No. 

5 PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is incoiporated by reference 

herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding foil 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

15 the nucleotide sequences set forth in SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complanent of the polynucleotides of either (a) or (b) under stringent hybridi2ation conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding foil length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprismg SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 

30 be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 114, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a MUength 

5 polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are folly secreted from the cell in which they are expressed. 

10 Protein compositions of the present invention may further comprise an acceptable carrier, 

such as a hydrophilic, e.g., pharmaceutically acceptable, carrier. 

The present invention fiirther provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 

15 nucleic acid fragment of Ihe present invention {e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 

20 sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are usefol, for 

25 example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immimological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies- 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 

30 cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 

35 or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 e}q)ression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
iurther purified. Preferred embodiments include those in which the protein produced by such 
process is a fiill length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present uivention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

1 5 and immuno-aflSnity chromatography. See, e.g. , Scopes, Protein Purification: Principles and 
Practice, Springer-Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
' Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 

25 activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and tiien tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 

30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g, as a component of the milk of transgenic cows, goats, pigs, or sheep wiiich are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 
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The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 
deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g,, U.S. Pat. No. 4,518,584). Preferably, such 

1 0 alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanmng method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 

15 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fi-agments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 

20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell egression 
systems are coromercially available in kit form fi^om, e.g., Invitrogen, San Diego, Calif, U.S.A. 

25 (the MaxBat™ kit), and such methods are well known in the art, as described in Sununers and 
Smitii, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 

30 culture conditions suitable to express the recombmant protein. The resulting expressed protein 
may then be purified fi:om such culture (i,e., from culture medium or cell extracts) usmg known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an aflSnity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 

35 heparm-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 



^1 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl etiier, or propyl 
ether; or immunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Phaimacia (Piscataway, NJ.) and Invitrogen, 
respectively. The protem can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
10 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employmg hydrophobic RP-HPLC media, e.g., silica gel havmg pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purijfication steps, in various combinations, can also be employed to provide a substantially 
15 homogeneous isolated recombmant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted., 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targetmg moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CDS antibodies and 

30 steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINmG POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et al.. Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
5 University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp, 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

10 (Sonnhammer et al.. Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1 998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
1 05-3 1 (1 982), incorporated herein by reference). Hie BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 
protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

20 correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 

25 polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-tenninus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is ah immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
3 5 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
5 and differentiative disorders, e.g.. cancer as well as modulating (eg., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fiision proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify Ugands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 
A chimeric or fusion protein of the invention can be produced by standard recombinant 

1 0 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-fiame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, fiUing-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 

1 5 be synthesized by conventional techniques including automated DNA synthesizers. 

Alternatively, PGR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 

20 Sons, 1 992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fosion moiety is linked 
in-frame to the protein of the invention. 

25 4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
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the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable e3q)ression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vzvo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing tiie expression of 
or inhibiting tiie activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of tiie present invention, their complements, or then- translated RNA 
sequences, by methods known in tiie art. Further, tiie polypeptides of tiie present invention can be 
inhibited by using targeted deletion metiiods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still furflier provides cells genetically engineered in vivo to express the 
polynucleotidesof tiie invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to tiie host cell vMch drives expression of tiie polynucleotides in 
the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide e3q>ression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so tiiat the cells 
express tiie protein at higher levels. The heterologous promoter is inserted in such a manner tiiat it is 
operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650,PCT International PublicationNo. WO 92/20808, and PCT 
International PublicationNo. WO 91/09955. It is also contemplated tiiat, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfir, and tiie multifimctional CAD gene whidh 
encodes carbamyl phosphate synthase, aspartate tiranscarbamylase,and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologouspromoter DNA. If linked to tiie desired 
protein coding sequence, amplification of the marker DNA by standard selection metiiods results in 
co-amplification of the desired protein coding sequences in the cells. 

In anotiier embodmientof tiie present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of tiie invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
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be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a difTerent gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or olherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifymg transport or secretion properties of the protein, or other sequences 

1 0 which alter or improve the function or stabiKty of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 

15 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all cases, the identification of the targetmg event may be facilitated by the use of one or 
more selectable marker genes tiiat are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectablemarker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include tiie Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with tins 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 

30 U.S. Patent No. 5,578,461 to Sherwinet al.; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International ApplicationNo. PCT/US90/06436 
(WO91/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 



4.9 TRANSGENIC ANIMALS 
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In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

10 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
PubUcation No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 

1 5 polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out usmg homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 

20 known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studymg modulators of the 

25 polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 

30 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herem by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
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identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCX 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
5 invention promoter is either activated or inactivated to alter the level of expression of the 

polypeptides of the mvention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
1 0 confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 

1 5 identified herein. Uses or activities described for proteins of the present invention may be 

provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

20 inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (includmg full length protein, mature protem and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 

25 target gene products, either at the level of target gene/protem expression or target protein 

activity. Such modulators mclude polypeptides, analogs, (variants), including fragments and - 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the mvention (identified, e.g., via drug screening 
assays as described herem); antisense polynucleotides and polynucleotides suitable for triple 

30 heUx foraiation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 



35 



4.10.1 RESEARCH USES AND UTILITIES 
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The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues m which the 
corresponding protein.is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identity chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

1 0 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression pattems; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another, protein (such as, for 

1 5 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al. Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which bmding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of niultiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) m assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without linaitation "Molecular Cloning: A 
Laboratory Manual", 2d ed.. Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 



35 
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4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without lunitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
5 such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 

particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

10 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTL4T^^ 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 

15 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cjrtokines, have exhibited activity in one 
or more factor-dependent cell proUferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 

20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DAIG, TIO, B9, B9/11, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 

25 in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E, 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; BertagnoUi et al., J. Immunol 
145:1706-1712, 1990; BertagnoUi et al., Cellular Immunology 133:327-341, 1991; BertagnoUi, 

30 et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node ceUs or 
thymocytes mclude, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John WUey and Sons, Toronto. 1994; and Measurement of mouse 
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and hmnan interleukin-y, Schreiber, R. D. In Current Protocols in Imniunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, \vithout limitation, those described in: Measurement of Human and Murine Interleukin 2 

5 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVriesetal., J.Exp.Med. 173:1205-1211, 1991; Moreauetal., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 

U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 1-Bennett, F., Giannotti, J., 
Clark, S. C. and Tumer, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto- 1991; Measurement of mouse and human Interleukin 
9-Ciarletta, A., Giaimotti, J., Clark, S. C. and Tumer, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and then: cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 11:405-411, 1981; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

25 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell popiilations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 

35 proteins which currently must be obtained IBrom non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 
for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 
3L), any of the interleukins, recombinant soluble lL-6 receptor fused to IL-6, macrophage 

10 inflammatory protein 1-alpha (MP- 1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF'4), platelet-derived growth factor (PDGF), neural growdi factors and basic fibroblast 
growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 

15 for culturing stem cells are kno\vn in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 

20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 

25 undifferentiated totipotential/pluripotential stem cell lines fliat are usefijl as is or that can then be 
differentiated into the desired mature cell lypes. These stable cell Imes can also s^e as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase cimn reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 

30 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be usefiil in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 

35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 



42 



wo 01/57190 PCTAJSOl/04098 
of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechaiiical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded steim cell populations can also be genetically altered for gene therapy purposes and 
5 to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

10 promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al.. Differentiation, 48: 173-182, (1991); Klug et al, J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza, et al.. 
Academic Press (1997)). Altematively, directed differentiation of stem cells can be 

1 5 accompUshed by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
efifects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 

20 sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Nati. Acad. Sci, U.S A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 

25 Bemstem et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequentiy, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

30 biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growtii and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 

35 growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e.. 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 

treat consequent myelo-s\ippression; in supporting the growth and proliferation of 

megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 

various platelet disorders such as thrombocytopenia, and generally for use in place of or 

5 complimentary to platelet transfusions; and/or in supporting tiie growth and proliferation of 

hematopoietic stem cells which axe capable of maturing to any and all of the above-mentioned 

hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 

those usually treated with transplantation, includmg, without limitation, aplastic anemia and 

paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

10 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 

transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 

as normal cells or genetically manipiilated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

15 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, Avithout limitation, 
those described in: Johansson et al Cellular Biology 15:141-151, 1995; Keller et al.. Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al.. Blood 81:2903-2915, 1993. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. Li Culture of Hematopoietic Cells. R. L 
Freshney, et aL eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
Proc. Nati, Acad. Sci. USA 89:5907-591 1 , 1992; Primitive hematopoietic colony formmg cells 

25 with high proliferative potential, McNiece, I. K. and Briddell, R. A. Jn Culture of Hematopoietic 
Cells. R. L Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. 1. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in tiie presence of 

30 stromal cells, Spooncer, E„ Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. L 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

35 4.10.6 TISSUE GROWTH ACTIVITY 
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A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in woxmd healing and tissue 
repair and replacement, and in healing of bums, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
5 circumstances where bone is not normally formed, has application in the healing of bone 
jfractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also m the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
10 of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 
usefiil in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-foraiing cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
1 5 periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (coUagenase activity, osteoclast activity, etc.) 
naediated by inflannmatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 

20 present invention is tendon/ligament formation. Induction of tendon/hgament-Uke tissue or 

other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, defomiities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducmg 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 

25 use in the improved fixation of tendon or Hgament to bone or other tissues, and in repairing 

defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 

30 provide environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be usefiil in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 

35 an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 
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The compositions of the present invention may also be usefiil foi proliferation of neural 

cells and for regeneration of nerve and brain tissue, i.e: for the treatment of central and peripheral 

nervous system diseases and neuropathies, as v/eil as mechanical and traumatic disorders, which 

involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 

5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 

peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

system diseases, such as Alzheimer's, Parkinsorfs disease, Huntington's disease, amyotrophic 

lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 

accordance with the present invention include mechanical and traumatic disorders, such as spinal 

10 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 

resulting fi-om chemotherapy or other medical therapies may also be treatable usmg a 

composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
15 insufficiency, surgical and tmumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
20 desired eiSfects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 
25 A composition of the present invention may also be useful for promoting or inhibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
growth of tissues described above. 

Therapeutic compositions of the mvention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
30 Intemational Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); Intemational Patent Publication No. 
WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidemial Wound Healmg, pps. 71-1 12 (Maibach, H. I. and Rovee, D. T., eds.). Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dennatol 
71:382-84(1978). 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCBD)), e.g., in regulating (up or down) growth and 

1 0 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HTV) as well as bacterial or fungal infections, or may result fi-om autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 

1 5 herpes vimses, mycobacteria, Leishmania spp., malaria spp. and various fungal mfections such 
as candidiasis. Of course, in this regard, protems of the present mventidn may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmime disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune puhnonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versys-host 
disease and autohnmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be usefiil m the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, dmg reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which unmune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al.. Toxicology 125: 59-66, 
1 998), skin prick test (HofiBtnann et al.. Allergy 54: 446-54, 1999), gumea pig skin sensitization 
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test (Vohr et al.. Arch. ToxocoL 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response abready in progress or may involve preventing the induction of an inunune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 

10 in T cells, is distinguishable from unmunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 

15 lunitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and m grafl-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that deistroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient inmotunosuppression or tolerance m a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
himians. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al.. Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:11 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed.. Fundamental Immunology, Raven 
Press, New York, 1 989, pp. 846-847) can be used to detemiine the effect of therapeutic 

35 compositions of the invention on the development of that disease. 
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Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the patihology of the diseases. Preventing the activation of autoreactive T cells may 
reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed.. Fundamental Immunology, Raven Press, New York, 1989, pp. 
840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
inflnune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of tiie present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing aiiti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of tiie present 
invention as described herein such tiiat the cells express all or a portion of tiie protein on tiieir 
surface, and reintroduce tiie transfected cells into tiie patient. The infected cells would now be 
capable of delivering a costimulatoiy signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
cells to induce a T cell mediated immune response against the tiansfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class H molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class U molecules, can be transfected witii 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 
MHC class I alpha chain protein and p2 microglobulin protein or an MHC class II alpha chain 
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protein and an MHC class H beta chain protein to thereby express MHC class 1 or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class IT MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class II associated protein, such as 
the iavariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by the 
following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those desoribed in: Current Protocols in hnmunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al.. 
Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immimoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell fimction: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
tiiat generate predominantiy Thl and CTL responses) include, witiiout limitation, tiiose described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Stirober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. ImmunoL 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 
dendritic cells that activate naive T-cells) include, without limitation, those described in: Query 
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et al., J. Immunol. 134:536-544, 1995; Inaba et al.. Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et al.. Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 1 82:255-260, 1995; Nair et al.. Journal of Virology 
67:4062-4069, 1993; Huang et al.. Science 264:961-965, 1994; Macatonia et al.. Journal of 
5 Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al.. Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al.. Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al.. Cytometry 
10 13:795-808, 1992; Gorczyca et al.. Leukemia 7:659-670, 1 993; Gorczyca et al.. Cancer Research 
53:1945-1951, 1993; Itoh et al., CeU 66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037-4045, 1990; Zamai et al.. Cytometry 14:891-897, 1993; Gorczyca et al.. International 
Joumal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
1 5 include, without limitation, those descaibed in: Antica et al.. Blood 84: 1 1 1 - 1 1 7, 1 994; Fine et al.. 
Cellular Immunology 155:1 1 1-122, 1994; Galy et al.. Blood 85:2770-2778, 1995; Toki et al., 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTWIN/INfflBIN ACTIVITY 

20 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

25 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female manunals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with oth» protein subunits of the inhiWn group, may be useful as 

30 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al.. Endocrinology 91 :562-572, 1972; Ling et al, Nature 321:779-782, 1986; Vale et al. Nature 
5 321 :776-779, 1986; Mason et al. Nature 318:659-663, 1985; Forage et al, Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 

10 activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 

1 5 modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

20 stimulate, directly or indirectiy, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directiy stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 

25 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Inmiunology, Ed by J. E. Coligan, A. 

30 M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 
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4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 
10 Therapeutic compositions of the invention can be used in the follo>ving: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413^19, 1987; Humphrey et al.. Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocjrtes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 
inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

15 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktaiL An anti -cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer dmgs that are well known in the art and can be used as a treatment in combination 

20 with the polypeptide or modulator of the iovention mclude: Actmomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HCl (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HCl, Doxorubicin HCl, Estramustine phosphate sodium, Etoposide (VI 6-21 3), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HCl (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HCl, Octreotide, Plicamycin, Procarbazme HCl, 
StreptozociQ, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatm, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
e^qjosure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 efifectiye doses of the polypeptide of the invention to reduce the risk of developmg cancers. 



S4 
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In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitf-o models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
5 tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 
(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et aL, Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al., 
10 Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIG AND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
15 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their Hgands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
20 mtegrins and tiieir ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the foUowmg methods: 

Suitable assays for receptor-ligand activity include without limitation those described m: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
30 Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al.. Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays^ affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 
partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in En2ymology Vol. 182 (1990) Academic 
Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon-14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

4.10.13 DRUG SCREENING 

This invention is particularly usefiil for screening chemical compounds by using the 
novel polypeptides or binding firagments thereof in any of a variety of drug screening techniques. 
The polypeptides or firagments employed in such a test may either be free m solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 
utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 
nucleic acids expressing the polypeptide or a fragment thereof Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard bmding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 
diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 
fiingi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 252:63-68 (1 998), 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
PGR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opiit 
Biotechnol S'JOl-lOl (1997), For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol 
1(1):1 14-19 (1997); Domer et al., BioorgMed Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

Identification of modulators through use of the various libraries described herein permits 
modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Altematively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly usefid for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate (i.e., increase or decrease) biological activity of a polypeptide of the invention. 
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Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 

ligands, or cocktails of ligands to two cells populations that are genetically identical except for 

the expression of the receptor of the invention: one cell population expresses the receptor of the 

invention whereas the other does not. The response of the two cell populations to the addition of 

5 ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention hi cells and assayed for an autocrme response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 
inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

1 0 comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 

1 5 with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellvilar signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor actiAdty. 



20 4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 

25 process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more dhrectly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation inthnation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 

30 endotoxin lethality, arthritis, complemrat-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced Ixmg injury, inflammatory bowel disease, Crohn's disease or resulting firom 
over production of cytokines such as TNF or IL-1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 

35 limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, infiamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine mfections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits ftinction of the polynucleotides and/or polypeptides of the 
10 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocytic, 
myelomonocytic, monocytic, erytfaroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 

20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyeiination. Nervous system lesions which may be treated in a patient (including 
human and non-himian mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 

25 nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
30 results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of mfection, for example, by an abscess or associated with infection by human 
inmiunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 
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(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 

injured as a result of a degenerative process including but not limited to degeneration associated 

with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

sclerosis; 

5 (v) lesions associated with nutritional diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 
1 0 (vi) neurological lesions associated with systemic diseases including but not limited to 

diabetes (diabetic neuropathy. Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 

neurotoxins; and 

1 5 (viii) demyelinated lesions in which a portion of the nervous system is destroyed or 

injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Ther^eutics which are usefiil according to the invention for treatment of a nervous 

20 system disorder may be selected by testing for biological activity in promoting the survival or 
dififerentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased production of a neuron-associated molecule in culture or in vivo, e.g. , 

choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 

30 forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding. Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfimction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g,, weakness, motor neuron 
conduction velocity, or fiinctional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 
invention include but are not limited to disorders such as infarction, infection, e}qx>sure to toxin, 
trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 
neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 
muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 
activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, JEungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminutioii, change m bone form or shape); 
effecting biorhythms or ckcadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages otihier 
than hematopoietic hneages; hormonal or endocrine activity; in tiie case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-Iike activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such proteiiL 



4.10.19 IDENTIFICATION OF POLYMORPfflSMS 
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The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimutnxme disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

10 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample firom a patient, analyzing DNA firom the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PGR may be used to amplify an appropriate firagment 
of genomic DNA which may then be sequenced. Altematively, the DNA may be subjected to 

15 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

20 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 

25 invention can be placed on the array to detect changes fi*om those sequences. 

Altematively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

30 4.10.20 ARTHMTISANDINFljyNim 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and tiie protocol is described by J, Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int Arch. Allergy Appl. Immunol., 23:129. 
35 Induction of the disease can be caused by a single injection, generally intradermally, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1 -5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
1 0 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide jfragments, analogs, variants and antibodies or 
1 5 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

411.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modxilated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 

25 polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about 0.01|Lig/kg to 100 mg/kg of body weight, with 
the preferred dose being about 0.1|ig/kg to 10 mg/kg of patient body weight. For parenteral 

30 administration, polypeptides of the invention will be formulated m an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline. Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient 

35 The preparation of such solutions is within the skill of the art. 
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4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
5 including without limitation from recombinant and non-recombinant sources and includmg 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

10 fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

15 M-CSF, GM-CSF, TNF, IL-1, IL-2, IL^3, IL-4, IL-5, IL-6, IL-7, IL-S, IL-10, ILrll, IL-12, 
IL-13, IL-14, IL-15, IFN, TNFO, TNFl, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EOF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-a and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to miimnize side effects of the clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-lRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compoimds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
1 0 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to lhat ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

15 In practicing the method oftreatment or use ofthe present urvention, a therapeutically 

effective amount of protein or other active ingredient of the inresent invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
heinatopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestmal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present mvention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 



wo 01/57190 PCT/USOl/04098 
ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
5 a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drag delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will, be targeted to and taken up selectively by the 
10 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The deteiinination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
15 ranges for the polypeptides of the invention can be extrapolated fi:om these dosages or from 
similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal tiherapeutic benefit 

4A22 COMPOSITIONS/FORMULATIONS 

20 Pharmaceutical compositions for use in accordance with the present invention thus may 

be formulated in a conventional maimer using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 

25 dissolving, granulating, dragee-making, levigatmg, emulsifying, encapsxilating, entrapping or 

lyophilizing processes. Proper formulation is dependent upon the route of administration chosen. 
When a therapeutically effective amount of protein or other active ingredient of the present 
invention is administered orally, protem or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or eUxir. When administered in tablet form, 

30 the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 

35 soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
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phannaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
5 about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 

10 active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringefs Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringef s Injection, or 

15 other vehicle as known in the art. The phannaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution. Ringer's solution, or 
physiological saline buffer. For transraucosal administration, penetrants appropriate to the 

20 barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 

25 liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

30 preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropyhnethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyAnnyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 

35 purpose, concentrated sugar solutions may be used, which may optionally contain gum arable, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In sofl; capsules, the active compovmds may be dissolved or suspended in 

10 suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For adnunistration by inhalation, the compounds for use according to the present 

15 invention are conveniently deUvered in the form of an aerosol spray presentation firom 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g. , 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amoxmt. Capsules and cartridges of, e.g., gelatin for use in 

20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infiision. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 

25 emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

30 vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
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solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
5 glycerides* In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formiilations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated vydth suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

10 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v ben2yl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

15 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1 :1 with a 5% dextrose in water solution* This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

25 known examples of delivery vehides or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are vs^ell known by those 

30 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
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carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 

provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 

acceptable base addition salts are those salts which retain the biological effectiveness and 

5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 

such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 

the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 

10 protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through tiieir surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) foUowmg 
presentation of tiie antigen by MHC proteins. MHC and structurally related proteins including 

1 5 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
aatigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory moleciJes that can directly signal T cells. 
Alternatively antibodies able to bind surface immimoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 

20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may 'be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention witii which to treat each individual patient. Initially, the 

35 attending physician will administer low doses of protein or other active ingredient of the present 
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invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further- It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contsiin about 0.01 |j,g to about 100 mg (preferably about 0.1 |ig to about 10 mg, more preferably 
about 0. 1 |Lig to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

10 composition for uSe in this invention is, of course, m a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active mgredient of the invention which may also optionally be included in the composition as 

15 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 

20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of tiie 
compositions will define the appropriate formulation. Potential matrices for the compositions 

25 may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or deraial collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 

30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

35 glycolic acid in the form of porous particles having diameters ranging firom 150 to 800 microns. 
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In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 

5 (including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

hydroxyethylcellulose, hydroxyprcpylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 

10 The amount of sequestering agent useftil herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In fiirther 

1 5 compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-|3), and 
insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 

25 modify the action of the proteins, e.g., amoimt of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used m the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mammalian subject. Polynucleotides of the invention may also be administered by other knoAvn 

methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 

the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

proteins of the present invention in order to proliferate or to produce a desired effect on or 

activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.123 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capabili^ of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture (z.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
Such information can be used to more accurately determine useftil doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
ameUoration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.^., for determming the LD50 (the dose lethal to 50% of the 
population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 
of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 
vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 
individually to provide plasma levels of the active moiety which are sufficient to maintain the 
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desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 
5 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 
10 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 |ig/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 \xg/kg to 25 mg/kg of patient body weight daily, varying m adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

15 The amount of composition administered will, of course, be dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

20 The compositions may, if desired, be presented in a pack or dispenser device which may 

contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 

25 appropriate container, and labeled for treatment of an indicated condition. 

4A3 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

30 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an aintigen binding site that specifically binds (immuuoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain. Fab, Fab' and F(ab')2 
fragments, and an Fab expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 

35 by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well. 
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such as IgGi, IgG2, and others. Furthermore, in hvimans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the inv^tion may be intended to serve as an antigen, or a 
5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 

10 of the full length protem, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide forms a specific 
immune complex with the foil length protein or with any fragment that contams the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the himian related protein sequence will 

20 indicate which regions of a related protem are particularly hydrophilic and, therefore, are likely 
to encode surface residues usefol for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat. Acad Sci. USA 78: 3824-3828; Kyte and Doolittle 1982, J, 
MoL Biol 157: 105-142, each of which is mcorporated herem by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example. Antibodies: A Laboratory 
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Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 



5.13.1 Polyclonal Antibodies 

5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protem, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
inununogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

1 0 recombinantly expressed immunogenic protem. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean tiypsin inhibitor. The preparation can further include an 
adjuvant Various adjuvants used to increase the immimological response include, but are not 

15 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Cahnette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the inununogenic protein can be 
isolated from the manmial (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immuuoafSnity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.132 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 

35 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
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binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1975). In a hybridoma method, a mouse, 
5 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 
The immunizing agent wiU typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of himian origin 

10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Coding, Monoclonal Antibodies: 
Principles and Practice. Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovme and human origin. 

1 5 Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that mhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred inunortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, firom the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al.. Monoclonal 
Antibodv Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp* 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

35 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatchard analysis of Munson and Pollard, Anal. Biochem.. 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by linriting 

5 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal 
The monoclonal antibodies secreted by the subclones can be isolated or purified fiom the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 

1 0 example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,8 1 6,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

15 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

20 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 

example, by substituting the coding sequence for haman heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368. 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 

25 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

30 The antibodies directed gainst the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or firagments thereof (such as Fv, Fab, Fab*, F(ab')2 or other antigen- 

35 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be perfomied following the method of Winter and co-workers (Jones et al.. 
Nature. 321:522-525 (1986); Riechmann et al.. Nature. 332:323-327 (1988); Verhoeyen et al.. 
Science. 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

1 0 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
inmiunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The himianized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.> 

15 2:593-596(1992)). 



5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, mcluding the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies", or "fully human antibodies'' herein. 
Human monoclonal antibodies can be prepared by the trioma technique; tbe human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1 983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, himian antibodies can also be produced using additional techniques, 

30 includmg phage display libraries (Hoogenboom and Winter, J. MoL Biol., 227:381 (1991); 
Marks et al., J. MoL BioL, 222:581 (1991)). Similarly, human antibocUes can be made by 
introducing human immimoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immimoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
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is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks etal. (Bio/Technology 10, 779-783 (1992)); Lonberg et aL 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-51 (1996)); Neuberger flSfature Biotechnology 14, 826 (1996)); and 
5 Lonberg and Huszar (Intern. Rev. Immunol 13 65-93 (1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCX publication WO94/02602). The 
endogenous genes encoding the heayy and light immunoglobulin chains in the nonhuman host 

1 0 haye been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artijScial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the fiiil complement of the modifications. The 

1 5 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulms. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be fiirther modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encodmg the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

35 an expression vector containing a nucleotide sequence encoding a light chain into another 
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mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell ejqjresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative me&od for selecting an antibody that binds 
immunospecifically to the relevant epitope with high afiBnity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for tiie construction of Fab expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal Fab fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
may be produced by techniques known m the art including, but not limited to: (i) an F(ab-)2 
fr^ent produced by pepsin digestion of an antibody molecule; (ii) an Fab Segment generated 
by reducing the disulfide bridges of an F(ab')2 firagment; (iii) an Fab fragment gen^ated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) Fy fragments. 

5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or recqptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature. 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potenti?d mixture often different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by afiBnity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and m Traunecker etal, 1991 EMBQJ., 10:3655-3659. 

Antibody variable domains with the desired bindmg specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
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preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CHS regions. It is preferred to have the first heavy-chain constant region 
(CHI) contammg the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulm 
5 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al.. Methods in Enzvmolo&v, 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

10 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chams (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

15 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasmg the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

20 prepared using chemical linkage. Brennan et al, Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

25 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amoxmt of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

30 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med, 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted fix)m E. coli and subjected to dkected chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

35 of himian cytotoxic lymphoc3rtes against human breast tumor targets. 
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Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al, J. Immunol. 148(5): 1547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by HoUinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody firagments. The fragments comprise a 

10 heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domams of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

15 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. ImmxmoL 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in Ihe protein antigen of the invention. Altematively, an anti-antigenic arm of an 

20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as to focus ceDular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and ftirther binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joiaed antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslmking agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose mclude iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 513 J Effector FimctionEngmeering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disuljSde bond 
formation in this region. The homodimeric antibody thus generated can have improved 

1 0 internalization capabiUty and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-Unkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

15 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertams to immunoconjugates comprising an antibody conjugated to a 
20 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an en2ymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such inraiunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa)^ ricin A chain, ahrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana protems (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
^•2Bi,"il,»'ln,'"Y,and»«Ue. 

Conjugates of the antibody and c3rtotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
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compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniuinben2oyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difIuoro-2,4-dinitrobenzene). For example, a 
ricm immunotoxin can be prepared as described in Vitetta et al.. Science, 238: 1098 (1987). 
5 Carbon-14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utiUzation in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in comtmercially-available software such as WordPerfect and Microsoft Word, or 
represented m the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
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formats (e.g. text file or database) in order to obtain computer readable mediiim having recorded 
thereon the nucleotide sequence inforrnation of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 
al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1 993)) search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protem encoding fragments and may be 
useful in producing commercially important proteins such as enzymes used in fermentation 
reactions and in the production of conmiercially usefiil metabolites. 

As used herein, "a computer-based system" refers to the hardware means, software 
means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 
computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search meaiis. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed pubUcly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to. 
Smith- Waterman, MacPattem (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 
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software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more anuno acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, "a target structural motif," or "target motif," refers to any rationally 

selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which.is formed upon the folding of the target motif There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

15 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., NucL Acids Res. 6:3073 (1979); Cooney et al., Science 15241:456 (1988); and Dervan 
25 et al., Science 251 :1360 (1991)) or to the mRNA itself (antisense - Ohnno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention fijrther provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form flie complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected m the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions v^th nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

1 0 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a peiriod 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

15 In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components withm the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmimoassay and Related Techniques, Elsevier Science Publishers, 

25 Amsterdam, The Netherlands (1 986); Bullock, G.R. et al.. Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immimoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1 985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 
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In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers vsrhich 
comprises: (a) a first container comprising one of flie probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents firom one compartment to 

1 0 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion firom one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

15 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of flie invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods mvolve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 



30 



4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 

encoded by the nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

5 (b) determining whether the agent binds to said proteia or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 

the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 

the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

10 to a polynucleotide of the invention is identified. 

Likewise, m general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 

invention for a time sufficient to form a polypeptide/compound complex, and detecting the 

complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

1 5 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 

sufificient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

20 sequence expression, so that if a polypeptide/compound complex is detected, a compoimd that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 

activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 

activity observed in the absence of the compound). Alternatively, compounds identified via such 

25 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease e>q)ression relative to expression levels observed m the 

absence of the compoimd). Compounds, such as compounds identified via the methods of the 

invention, can be tested using standard assays well known to those of skill in the art for their 

ability to modulate activity/expression. 

30 The agents screened in Ae above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 

and screened at random or rationally selected or designed xising protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents aad 

the like are selected at random and are assayed for their ability to bind to the protein encoded by 

35 the ORP of the present invention. Alternatively, agents may be rationally selected or designed. 



on 
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As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particxilar protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptide peptides, for example see Hurby et al. Application of Synthetic Peptides: Antisense 
Peptides/' In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp, 289-307, and 
Kaspczak et al.. Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like, 

la addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 

10 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 

15 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 

ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

20 Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al.. Science 241 :456 (1988); and Dervan et 
al.. Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 

25 polypeptide. Both techniques have been demonstrated to be effective in model systeriis. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 

30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
35 hybridization probes capable of hybridizing with naturally occxiiring nucleotide sequences. The 
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hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, m situ 
hybridization. PGR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

10 PGR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences* 
Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

15 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Ghromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265: 198 If). Gorrelation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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4^0 PREPARATION OF SUPPORT BOUND OLIGONUdJEOTIDES 
01igonucleotides,i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol 28(6) 1469-72); 
using UV light (Nagatae/ a/., 1985;Dahlenera/., 1987; Morrissey& Collins, (1989) Mol. Cell 
10 Probes3(2) 1 89-207) or by covalentbmdmgof base modified DNA (Keller a/., 1988; 1989);all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1 994) Proc. Natl. Acad. Sci. USA 91 (8) 3072-6, 
describe the use of biotinylatedprobes, although these are duplex probes, that are immobilized on 
1 5 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased firom Dynal, Oslo. 
Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased firom various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
20 Laboratories have developed a method by which DNA can be covalently bound to the microwell 
surface termed Covalink NH. CovaLinkNH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for fiirther covalent coupling. CovaLink Modules may be 
purchased firom Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5 -end by a phosphoramidatebond, allowing inunobilizationof more than 1 pmol of DNA 
25 (Rasmussener a/., (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5'-end has 
been described (Rasmussen et al., (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al., (1 983) Nucleic Acids Res. 1 1 (8) 65 1 3-29). Hiis is beneficial as immobilizationusing 
only a single covalent bond is preferred. The phosphoranaidatebond joins the DNA to the 
30 CovaLink NH secondary amino groiips that are positioned at the end of spacer arms covalently 

grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLinkNH via an phosphoranaidatebond, the oligonucleotideterminusmusthavea 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLinJc and 
then streptavidin xjsed to bind the probes. 
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More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 1 0 min. at 95^C and cooling on ice for 1 0 min. Ice-cold 0. 1 M 1 -methylimidazole, 
pH 7.0 (l-Melmy), is then added to a final concentration of 1 0 mM l-Melm?. A ss DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 
5 Carbodiimide 0.2 M 1 -ethyl-3-(3-diniethylaminopropyl)-carbodiimide (EDC), dissolved in 

10 mM l-Melmy, is made fi-esh and 25 ul added per well. The strips are incubated for 5 hours at 
50^C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (whexQ hi the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50^C). 

10 It is contemplated that a fijrther suitable method for use with the present invention is that 

described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporatedherein by . 
reference. This method of preparing an oKgonucleotide bound to a support involves attaching a 
nucleoside 3'-reagent through the phosphate group by a covalent phosphodiesterlink to aliphatic 
hydroxyl groups carried by the support The ohgonucleotideis then synthesized on the supported 

1 5 nucleoside and protecting groups removed firom the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide firom the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 

20 employed in the chemical synthesis of oligonucleotides directiy on a glass surface, as described by 
Fodor era/. (1991) Science 25 1(4995) 767-73, incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et aZ. (1991) Nucleic Acids Res. 
19(12) 3345-50; or Imked to Teflon using the metiiod of Duncan & Cavalier (1 988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporatedherein. 

25 To link an oligonucleotide to a nylon support, as described by Van Ness et al (1 99 1 ), 

requires activation of the nylon surface via alkylation and selective activation of the 5 -amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated syntiiesis described by Pease et al, (1994) PNAS USA 91(1 1) 5022-6, incorporated 

30 herein by reference). These authors used current photolithographictechniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These metiiods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5'-protectediV-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 

3 5 generated in this manner. 
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4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 
The nucleic acids may be obtained Ifrom any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sambrook et al (1 989) describes 
5 three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in M13, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PGR or other ampUficationmethods^ Samples 
may be prepared or dispensed in multiwell plates. About 100-1000 ng of DNA samples may be 
1 0 prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 924-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al (1 990) Nucleic 
1 5 Acids Res, 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled appUcationof low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and en2ymatic DNA 
fragmentationmethods. 

20 One particularly suitable way for fragmenting DNA is contemplated to be that using the two 

base recognition endonuclease, CW JI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
20(14) 3753-62, These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

25 The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 

between the G and C to leave blunt ends. Atypical reaction conditions, which alter tbe specificity of 
this enzyme (CviJI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC19 (2688 base pairs). Fitzgerald etal {\991) quantitatively evaluatedtfae 
randomness of this fragmentatioioi strategy, usmg a CWJI** digest of pUCl 9 that was size 

30 fiactionatedby a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
M13 cloning vector. Sequence analysis of 76 clones showed that CWJI** restricts pyGCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random firagmentation. 

As reported m the literature, advantages of this approach compared to sonication and 

35 agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
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ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresisand elirtion are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
qtiickly to 2°C to prevent renaturation of the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 

1 0 Spottmg may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By oflfeet printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm^, depending on the type of label used. By 
avoiding spotting in some preselectednimiber of rows and colunms, separate subsets (subarrays) 

1 5 may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 

20 prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 

Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm^ and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 

25 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray fihns. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosxire, one of skill in the art will appreciate that many other embodiments and variations 
30 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
ftmctionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
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variations in the practice of the invention are expected to occur to those skilled in the art upon 
considerationofthe present preferred embodiments. Consequently,the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited wilhin the body of the instant specification are hereby incorporated by 
reference in their entirety . 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 
A plurality of novel nucleic acids were obtained from cDN A libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PGR, SBH sequence signature analysis and Sanger sequencing techniques. The 
mserts of the library were amplified with PGR using primers specific for the vector sequences which 
flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotideprobes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
into groups of sunilar or identical sequences. Representative clones were selected for sequencing. 

In some cases, the 5' sequence of the amphfied inserts was then deduced using a typical 
Sanger sequencing protocol. PGR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 AppKed Biosystans 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
AmpHficationof cDNA Ends) was performed to fiirther extend the sequence in the 5* direction. 

5.2 EXAMPLE 2 
Assemblage of Novel Nucleic Acids 

The contigs or nucleic acids of the present invention, designated as SEQ ID NO: 1969-2951, 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 
used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 
11 4, and UniGene version 101) thatbelongto this assemblage. The algorithm terminated \n*ien 
there was no additional sequences from the above databases that would extend Ae assemblage. 
Inclusion of componait sequences into the assemblage was based on a BLASTN hit to the 
extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID NO:2953-3936, and 3949-3954) of the present invention, and 
their corresponding nucleotide locations to each of SEQ ID NO: 2953-3936 and 3955-3960. Tables 
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6 and 8 also indicates the method by which the polypeptide was predicted. Method A refers to a 
polypeptide obtained by using a software program called F AST Y (available jBx)m 
http://fasta.bioch.virginia.edu^ which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides (W.R. Pearson, Methods in Enzymology, 1 83 :63-98 
5 (1 990), herein incorporated by reference). Method B refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositionalproperties (C.'^Burge and S. Karlin, J. Mol. BioL, 268:78-94 
(1 997), incorporated herein by reference). Method C refers to a polypeptide obtained by using a 
1 0 Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

5.3 EXAMPLES 
Novel Nucleic Acids 

1 5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), full length gene cDNA sequences 

and their corresponding protem sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 

20 ed-ready, ed-ext and gc-'zip-2 (Hyseq, Inc.). The ful Wength nucleotide sequences are shown in the 
Sequence Listing as SEQ IDNO:l-351. The amino acids are SEQIDNO:985-1335. 
Table 1 shows the various tissue sources of SEQ ID NO: 1-351. 

The nearest neighbor results for SEQ ID NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 

25 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 

homologue for SEQ ID NO: 1 -351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 1-351 are shown m Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 

30 BioL, Vol. 6 pp. 21 9-235 (1999) herein incorporated by reference), all the sequences were 
exammed to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 



wo 01/57190 PCT/USOl/04098 
Using the pFam software program (Sonnhammer et al.. Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for tihie identified domain 
5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VLl program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also disclosed by 
10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 
Identification of prokaryotic and eukaryotic signal peptides and prediction of tiiek cleavage sites" 
Protein Engineering, Vol. 10, no. l,pp. 1-6 (1997), incoiporatedherein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 
1 5 and the maximum score and mean score associated with that signal peptide. 



5.4 EXAMPLE 4 
Novel Nucleic Adds 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a fiill length gene cDNA 
20 sequence and its corresponding protein sequence were generated from the assemblage. Any firame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 7, gb pri 1 1 7, 
UniGene version 117, Genpept release 1 1 7). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
25 ext and gc-zip-2 (Hyseq, Inc.). The full-lengtih nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ ID NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ID NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ID NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all flie sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of &e signature, 
5 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al.. Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
1 0 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network Signal? VI . 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
1 5 disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
20 each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLE 5 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 OParacel), a ftdl length gene cDNA 
25 sequence and its correspondingprotein sequence were generated j&om the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e., dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 1 1 8, Genpept release 1 1 8). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
30 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting ih)m 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930* The conesponding 
amino acid sequences are SEQ ID NO: 1 75 1 -1 91 4. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 
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The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ JD NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
10 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
15 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network Signal? VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark), The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score , associated with that signal 
peptide. 

S.6 EXAMPLE 6 
Novel Nucleic Acids 

30 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its correspondingprotein sequence were generated from the assemblage. Any fi:Bme 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST agamst Genbank (i.e. dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 1 1 8, Genpept release 1 1 8). Other computer programs which may have been used 
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in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including spUce variants resulting from 
theseproceduresareshownintheSequenceListingasSEQIDNOS:931-965. The corresponding 
amino acid sequences are shown in SEQ ID N0:1 91 5-1949. 
5 Table 1 showsthevarioustissue sources of SEQ ID NO: 931-965. 

The nearest neighbor results for SEQ ID NO: 93 1-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 931-965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 931-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
1 5 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p"Value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al.. Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleav^e sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identilying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by HenrikNielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavagesites"ProteinEngineering, Vol. 10,no. l,pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 



5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 9, gb pri 1 19, 
5 UniGene version 119, Genpept release 1 19). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 966-974. The corresponding 
amino acid sequencesare SEQ ID NO:1950-1958. 
1 0 Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 

The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 
1 5 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
20 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhanmier et al.. Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domams. Table 4 shows the name of 
25 fhe domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network Signal? Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

30 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

35 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
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each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.8 EXAMPLES 
Novel Nucleic Acids 

5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a foil length gene cDNA 

sequence and its corresponding protein sequence Avere generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:975-984. The corresponding 
amino acid sequences are SEQ ID NO: 1959-1 968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 

15 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable fimctions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Cpmp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found m the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1 998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence witiiin the sequences that codes for signal peptide sequences and 
their cleavage sites can be detennine from using Neural Network Signal? VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

iru 
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disclosed by Henrik Nielsen, Jacob Engelbrecht, Soren Bnmak, and Gunnar von Heijne in the 

publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 

cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 

reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.9 EXAMPLE 9 
Novel Nacleic Acids 

10 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 20, gb pri 120, 
UniGene version 120, Genpeptrelease 120). Other computer programs which may have been used 

15 in the editing process were phredPhrap and Corned (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The fidHength nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpeptide sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the various tissue sources of SEQ ID NO: 3937-3942. 

20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
v^ch the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

25 with identifiable fimctions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al,, J. Comp. 
BioL, Vol. 6 pp. 219-:235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 1 0 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

30 the eMatrix p-value(s) and the position(s) of the signature within' the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al.. Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p-value and the pFam score for the identified domain 
Avithin the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
then* cleavage sites can be determine firom using Nexiral Network Signal? VI .1 program (jfrom 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Grnmar von Heijne in the 
pubUcation " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

Tables 5 and 13 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 1125 49 65 75 114141 156160172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 1 12 1 14-115 1 17 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIBCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-110 
112 114 118 120-124 126 132-133 135 
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139 143 146 148-149 159 163 168 174 

176 179-180 184-185 188-190 202 208- 

209 216-217 221 223 230 234-235 240 

244 249 251 253 255 258-259 263 269- 

270 277 282 285-286 290 294-295 297 

301-302 304-305 307-308 311-312 314 

320 329 333 335-336 342 344 346 349 

354 358 365 370 373-374 377 380 382- 

383 388 394-396 399 401-402 406 409- 

410 413 416 420-421 425 428 430-431 

436-437 442 456 462 464 466-467 474 

484 486 495-496 500-501 506 508-509 

519 530 537 542 549 561-562 564 572 

574 577-578 580-583 586-587 589 592- 

593 596-597 601 608 610 612-614 617- 

624 630-632 635 637 650 658 663-664 

668 676 679 681 689-690 693 699 724 

726 732 736 742-743 747 767-770 780 

784 789 793 799 802-805 813 817-818 

822 824 829-831 837 839 845 848 856 

859-860 864 871-872 875-876 881 887 
RQ^ J107 orti oci'x oni 01 n on oo^ qia 

933 943-944 947 952-953 958 962-963 

965 967 972 977 


adult brain 


Clontech 


ABROOl 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 312 323 358 380 383 
395-396 403 420 428-429 431 461 542 
583 586 606-607 61 1 620 645-646 688 

/^Qfl 71 <C I'XO lAf\ 7ilQ 7^/1 7^Q 7C/1 

786 790 796 800 878 897 906-907 947 

977 


adult brain 


Clontech 


ABR006 


19 32 49 53 60 72 91 103 118 125 130- 
131 134 184 224 275 338 350 354 361- 
363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 

7/^^ 761 7/^4 7^R 7/^0 77 787 fill 
/OU-/ul /O't /O0-/O1' / /J lol oUOolJl 

818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
254-256260-264270 272-274278-279 
282-285 289-291 293-294 296-297 301 
303-306 312-314 317 321-322 325-328 
334 336 338 '?40-349 344 34fi 34R 3Sfl- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 
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403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
611-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 71 1 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763.764 766-769 
772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 
822 826 829-830 832 834-835 841 843 
845 856 858-859 861 864 866 870 872 
876 880 883 885 887 893-898 902 906- 
916 918 Q71 Q9S-Q96 Q'^'^ Q49 
943 946 948 950-951 953-954 958-960 
962-965 967 969-970 972 977 


adult brain 


Clontech 


ABROll 


57 196 270 304 344 436 834 


adult brain 


Riodhain 


ABR012 


14 82 YlX-Yll 168 691 


adult brain 


Invitroeen 


ABR013 


17, 1 08 263 770 336 425 409-404 739 7R7 
790 826 880 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 


adult brain 


Trivitrotyen 


ABR015 


738-739 764 

/ -JO 1 ^y 1 WT 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319322-323 331 341 346 348 
371 374 388 391 394 399 401 409 41 1 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 
573 579 587 589 601-605 612 620-621 
624 640 643 647 681 715 723 728 732 
735-736 740 745 748 753 766 785-786 
79?-793 7Q7-801 817 897 87Q-8'^1 RS'^- 

856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 
preadipocytes - 


Strategene 


ADPOOl 


4 28-29 69 93 114 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- 
262 267 273-274 277 282 297 301 304 
312 314 326-327 361-362 371 374 388 
394 401 403 405 41 1 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 
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693 729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 
562 564 588 597 602-603 606-607 635 
642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


GIBCO 


AHROOl 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117-121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626-628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 71 1 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 
830 837 839-840 842 845 848 859 861- 
862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GIBCO 


AKDOOl 


1.3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-1 10 1 14- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 21 1-212 216- 
217 219 221 223-224 229 232-235 244 
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247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-413 416 418-420 425- 
428 430-431 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558f560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 561-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967 984 


adult lung 


GIBCO 


ALGOOl 


1 3 14 18 28-29 38 54-56 59 92 1 10 1 14- 
115 130-131 146 149 156 159 164 167 
176 1 84 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 43 1 465 469 474 484 498 500 506 
508-509 517 530 532 573 592 596 613 
619-620 623 626-628 638 658 679 681 
684 689 717 731 741 771 791 799 817 
834 845 861-862 864 875-876 901 921 
925 928 932 940 947 949 959 962-963 
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967 


lymph node 


Clontech 


ALNOOl 


3 10 110 146160168 196 209 221 269 
278 301 336 348 394 405 411 420 422 
459 464 474 485 503 506-507 532 563 

582 619 623 630-631 642 669 684 607 
713 715 727 747 767 769 789 825 839 
842 849 887 896 913 921 925 


young liver 


GIBCO 


ALVOOl 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 
504-505 517 520-522 524 530 532-533 
547 551 563 581 583 610-611 621 624 
635 643 691 708 711 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-911 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-115 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 
527 545 547 552 568 571 573-575 582 
587 594-595 604-605 608 610 621 630- 
631 634-635 637 657 664 690 693 699 
723 726 745 751 763 767 784 70*^ 81 1 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOVOOl 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
211-212 214 217 219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 
329 331-332 335-338 341-342 344 348 
354-358 361-363 365 368 370-372 374 
376 379-380 382-383 388 394-396 398- 
399 401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 469-471 474 479 
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482-484 488 490 492-496 498 500-504 
506-509 511 515-518 520-524 529-530 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-611 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752- 
753 755 759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 
891 893-894 896-897 901 903 906-911 
913 919-922 925 928 930 936 939-940 
943-944 946-947 949-950 952-953 955 
957-958 962-963 965 967 969 971 973 
977 981-982 


adult placenta 


Invitrogen 


APLOOl 


41 56 67 253 301 304 334 380 383 451 

474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASPOOl 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 

78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GIBCO 


ATSOOl 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 
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563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
71 1 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic DNA 
from BAG 
63118 


Research 
Genetics 
(CITB BAG 
Library) 


BACOOl 


515 


Genomic DNA 
from BAG 
39316 


Research 
Genetics 
(CITB BAG 
Library) 


BAC002 


640 


Genomic DNA 
from BAG 
39316 


Research 
Genetics 
(GITB BAG 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 


BLDOOl 


50 55 66 71 1 1 1 143-144 148 160 201 209 
223 255-256 280-281 286 305 315 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Glontech 


BMDOOl 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99 103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 21 1 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377 382 388.394-397 400 405 408 410- 
412 418-421 425-428 431 433 435 442 
449-450 453 455 459 464 468-470 474 
478-479 481 484 490 496 504 506 508- 
509 51 1 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 71 1 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 961-963 967-968 
970 973 977 


bone marrow 


Glontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 
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159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 411 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 
663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 811 
813 818 832 840 842 849 859 878 887 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


Invitrogen 


CLNOOl 


22 37 67 97 117 121 148-149 168 172 190 
200 204r205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVXOOl 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 21 1-212 217 226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 3 14-3 1 6 3 1 9 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-431 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 611 613 619 621 623 628 630- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 



* The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen). 4) normal fetal brain mlRNA 
(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal Uver mRNA anvitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphablastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph ' 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech). 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 
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779-780 784 788 810-81 1 813-815 822 
834 836-837 839 848 861 866-867 871 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 

959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39 184 203 431 563 848 967 


endothelial 
cells 


Strategene 


EDTOOl 


3 6 8-10 14 19-24'28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-631 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 
794 796 802-803 811 817-818 821 824 
827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 


Genomic 
clones from the 
short arm of 
chromosome 8 


Genomic 
DNA from 
Genetic 
Research 


EPMOOl 


324 515 640 


esophagus 


BioChain 


ESO002 


97 103 128 371 474 


fetal brain 


Clontech 


FBROOl 


67 129 156 159 232 267 433 446 503 845 

952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 
549 651 747 754 761 780 787 848 870 
887 906 958 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97 101 115 118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210 212 214 219 
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222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 611 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 
775 780-781 799-801 808 818 822-823 
835 843 845 856 859 864 867 876 880 
885 887 890 893-894 896 913 918 926 
942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 517 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 
634 642-643 647-648 650 679 689 693 
699 712 715 742-743 745 748-749 753 
768-769 793 797 829-831 834 845 848 
856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHROOl 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKDOOl 


3 31 33-34 38 48 54 72 160 208-209 21 1 
223 264 269 277 283 290 313 325 341 
348 358 396 418-420 474 484 506 508- 
509 517 520-521 532 547 553 558 567 
569 587 596 608 610 613 619 622 626- 
627 642 679 734 745 81 8 843 887 896 
903 916 969 971 


fetal kidney 


Clontech 


FKD002 


19 474 726 903 


fetal kidney 


Invitrogen 


FKD007 


3 118 186-187 230 244 271 432 887 969 


fetal lung 


Clontech 


FLGOOl 


69 132-133 156 168208-209217267269 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


fetal lung 


Invitrogen 


FLG003 


3 8 28-29 32 39 50 66 82 88 92 168 186- 
187 200 204 212 226 229 246 274 309 
327 332 368 374 382 394 398 426-427 
431-432 442 485 536 555-557 587 604- 
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605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904 914-915 958 . 


fetal lung 


Clontech 


FLG004 


130-131394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLSOOl 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209 211-212 216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258 260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 301-306 308 311- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389394-396 
398-399 401-411 413-414 416 418-421 
425 428-430 432-433 437 439 442-444 
449-450 452 456-457 461-470 472-474 
478-479 481-482 484-485 487 490-494 
497-499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
711 713 715 717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 811 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874-878 887-888 891 893-894 896-900 
903 905-91 1 913 916 918 923 928 930- 
931 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
splera 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 45-46 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200 204 
212 214 216-218 223-224 226-230 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 401 405-406 409-41 1 413 418- 
421 429 431 439-440442-444451-452 
457 462.-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
611 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 711 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 891-892 896-900 
903 905-906 908-909 913 916 918 921 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 
963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 

752 770 782 928 930 947 949 


fetal liver 


Invitrogen 


FLVOOl 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
1 86-1 87 195 200-201 209 217 223 240 
244 253 255 275 284 301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 41 1-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-608 617-618 624 634 639 642- 
644 646 664-665 669 679 715 717 720 
726 745 748 751 769-770 782 791 794 
797 824 830-831 845-847 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMSOOl 


15 27 32 37 67 72 83 99 112121 138 167 
174 177 186-187 190 203-204 211 215 
230 252 259 3 12 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 
549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911 923 948 967 
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fetal muscle 


Invitrogen 


FMS002 


15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
81 1 874 880 887 903 946 950 958 962- 

963 973 


fetal skin 


Invitrogen 


FSKOOl 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98 101 111-112 115 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 745 748 752 765 768-769 772-773 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 


fetal skin 


Invitrogen 


FSK002 


3 130-131 146 194 306 354 367 400 405 
474 489 520-521 547 558 561-562 585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 


fetal spleen 


BioChain 


FSPOOl 


276 563 842 


umbilical cord 


BioChain 


FUCOOl 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196 200 202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484497499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
928 936 939 944 946-947 962-963 967 
969 
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fetal brain 


GIBCO 


HFBOOl 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 110 114 117-119 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431-432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 71 1-712 715 724 726 
731 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813 818-819 823-824 831 
834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 

922 925 927-928 930 943-944 946-947 

O^n Q^'^ QAO OAK O/^Q O'TO Ql^ QT7 
yDV yDD yoZ-yOJ yOJ yOy y/Z-y/D y 1 1 


macrophage 


Invitrogen 


HMPOOl 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-8691-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 411-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-54? ';44-<;4'? 

549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 
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613 616-618 620 622 624 629-632 634- 

635 637 641 643-644 650-651 653 661 

663-664 676-677 689 693 695-698 708 

71 1 720-722.724 730 732 735 740 745- 

748 754 765-766 768-769 779-781 785- 

786 789 791 796 798 800-803 807 81 1- 

813 818-819 822-824 830-831 834-835 

837 839 842-843 845 854 856 858 864 

867-869 875-877 879 881 887 892-894 

896 903 907-91 1 913 916 919-920 925 

930-932 936 939 943 946-947 953 958 

970-973 977-978 982 984 



infant brain 



Coliimbia 
University 



IB2003 



3 12-13 21 27-29 
113 116126 128 
176-177 184-185 
224 228 230 244 
276 293-294 312 
346 354-355 358 
394 396 399 402 
474 482 484 488 
524 529 540-541 
589 596 600-603 
620-621 632 647 
735-736 746 751 
800 807 811-813 
834 838-840 843 
919-920 925 930 
973 982 



32 3949 69 72 82 91 
132-133 142 144 156 
188 194208 212 223- 
255 259267 270 273 
320 326-327 337 342 
361-363 382 388 390 
420 425 431442 462 
495-496 510 520-522 
549 563 582 586 588- 
606-607 612 617-618 
650 679720-722 724 
754 769 785-786 793 
818-819 822 824 831 
856 864 892 896 907 
■931 936 947 950 957 



infant brain 



Colximbia 
University 



IBM002 



16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892906 921 926 971 



infant brain 



Columbia 
Universitjr 



IBSOOl 



84 86 180 185 198 201 203 230 279 312 

326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911925 931 



lung, fibroblast 



Strategene 



LFBOOl 



31125 49 65 75 

190198 209 217 
269 274 277 282 
334 336 352 372 
453 464470481 
539 581 584 617 
688 691 745 752 
848 876 887 953 



114141 

224 229 
284 303 
396 398 
492-494 
-619 621 
761 768 
967 973 



156 160 172 

234-235 267 
308 312 320 
412 414 437 
508-509 532 
628 633 643 
794 822 837 



lung tumor 



Invitrogen 



LGT002 



1 3 9-10 12-13 20 31 38 41 46 48 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200 203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286 290 292 



121 
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294 297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPCOOl 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 311 314 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUCOOl 


1 3 9 11 18-19 21 23-25 27 31-34 3941- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 110 115-121 123-124 
128-133 135 138 141 143-146 149 1512 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200 203-204 
209 211-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 
425-427 432 437 442 448-450 452 457 
460-461 468-471 474 476 479-482 484 
492-494 496-498 500 506-510 516-517 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
580-583 586-587 589 592 596-597 602- 
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603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 711 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
212 221 228 271 279 285 295 321 325 
372 394 411-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
621 642 655 697 761 767 769 775 789 
809 867 887 923 928 950 


melanoma 

from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 

278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMGOOl 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194200-204 209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 411-412 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650 657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 
769 772-773 785-786 793 796-797 812 
821-824 830-833 837 848 856 859 861 

864 868-870 876-877 887 891 893-894 
898 903-904 907-911 913-918 921 923 
925-926 930-931 936 942 949-950 958 
961 966-967 969 972-973 


induced neuron 
cells 


Strategene 


NTDOOl . 


9 65 82 92 106 113 142 146 156 172 176 
191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 418-419 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 
induced neiu-on 
cells 


Strategene 


NTROOl 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 


NTUOOl 


19 33-34 42 70 82 87 109 115 126 146 
172 185 188 194212 255 269 274 283 
312 317 329 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 
658 732 740 765 769 784 791 793 799 
802-803 818 842 851 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 

793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRTOOl 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 
449-450 453 480 484 490 499-500 503 
505-506 523 5S7 543 564 583 602-603 
61 1 619 623 643 650 697 711 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


RECOOl 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 341 354 384 394 401 
420 425 442 446 459 483 485 520-521 
532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-911 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SALOOl 


16 68 74 84 121 123-124 156 172 190 203 
209 232 248 254 269 292 294 363 377 
395 398 400 402 405-406 410 430 442 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 
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salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFBOOl 


517 949 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 


small intestine 


Clontech 


SINOOl 


3-4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 
437 466-467 471 484 500 517 520-521 
525 547 560 580-581 588 599 602-603 
612 624 643 71 1 731 733-734 757 761 
769 774-775 794 824 864 904 906 910- 
911 913 948 953 959 976984 


skeletal muscle 


Clontech 


SKMOOl 


15 75 135 146 172 190 218 267 282 308 
410 426-427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPCOOl 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539558 581 586 604-605 611 
619 623 630-631 633 656 663 711 715 
729 736 740-741 761 767 769 776-778 

780 SIR 899 R'^l R'^S-8'^fi 840 84^ S'iO 

861 871 875 887-888 897 906-907 913 
919-920 928 931 953 958 


adiilt spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach 


Clontech 


STOOOl 


35 114 130-131 144 155 176 189 206-207 
249 260-262 336 382 398 425 431 453 
461 483 496 500 597 530 580 649 6^7 

663 669 748 765 768 802-803 839 891 
942 981 


thalamiis 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199224- 
225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420 424 435- 
437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Cionetech 


THMOOl 


10 16 20 28-29 32 37 41 52 57 66-67 74- 
75 110 118 121 129-131 141 151 159-160 
208 21 1 218 247 269 289 295 297 320 
325 354 358 365 367 372 378 388-389 
395 398 41 1-412 420 423 435 452 500 
508-509 517 524 532 537 551 558 560 
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569 577-578 582 586 598 608 611 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-11 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 112 115 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
51 1 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 611 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 ^84 686-693 697 713 717 720 . 
728 740 746 749 760-762 767 771 775 
794 797 804 808 81 1 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THROOl 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109 113 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 21 1 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334-335 340 342 348 354358 
373 377 381-382 387 394 398 401-402 
405-406 409-412 416 422 425-427 429- 
431 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 
877 887 893-894 896-897 907-909 912 
919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRCOOl 


33-34 55-56 69 74 163 172 190 209 212 



wo 01/57190 



PCTAJSOl/04098 









267 270 297 305 314 352 413 426-427 
466-467 500 502 504 580 586 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 

915 928 968 


Uterus 


Clontech 


UTROOl 


4 9 18 37 63-64 74108 114-115 130-131 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399- 
400 403 406 411 425 431 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTTTy 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


Z 


I /U/ /J 


Homo sapiens 


roJiistatin-relatea protem zista. 


3094 


98 


-2 
D 




Homo sapiens 


precursor polypeptide (AA -21 to 
782) 


4112 


100 


A 


API lOAdn 


iioino Sapiens 


orphan seven-transmembrane 
receptor 


344 


100 


•J 




jiomo Sapiens 


riuman secreieo proiein, oiiv^ iu 
NO: 7879. 


1 CO 

138 


72 


6 


WR5607 




oecreieu proiein cione aazzo o. 


1 Ann 
x4/ / 


lUU 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 
hDRR4. 


884 


88 


8 


Y15227 


Homo sapiens 


Leul 


391 


100 


Q 




iionio sapiens 


pt326__4 secreted protein. 


o o o o 

3338 


100 


10 




nuiuu Sapiens 


Dxeomycm nyaroiase 


^ A A C 

2445 


100 


11 


Y15228 


Homo sapiens 


Leul 


445 


100 


12 


U27838 

\^ t Vim/ VF 


IVfus musdilnc: 


jylvco <5vl-r>li nQnViati H vl -iTi fkcit a1 • 

anchored protein homolog 






13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


320 


27 


14 


Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-.7. 


2323 


99 


15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 
muscle sacroplasnouc reticulum, adult 
isoform 


5145 


100 


16 


M166S3 


Homo sapiens 


pancreatic elastase IIB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l 1 

polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protem sequence SEQ ID NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fiicosidase, alpha-L-1, tissue (EC 
3.2.1.51, alpha-l-fiicosidase 
fucohydrolase)) 


2597 


99 


21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 
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SEQ 
ID 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENTfTY 


23 


Y55935 


Homo sapiens 


Human KHS2 protein. 


4781 


99 


24 

Art 




null I U bapiCUo 


T-Tlim£in f^T-IQ7 nrntoin 

mjiuoil jvnOiC proiem. 


zoU/ 


100 


25 


AC0247Q7 


wawllUl llclLlUX Lid 






31 


26 


Y07972 


787 


MlllTlflTl CPPrptpH r\rc\t(>in frjiampnt 
xxiuiicui o&v^iw'tcu piULviii lia^iiidll 


xDH\) 


1 f\f\ 
JUU 


11 


X97630 




Qpritip/tlirpntiiTip nrr»tpin Vinacp 
ij&l Lilw Llll ^UilillC piULdll iVlliaoC 


J /ox 




28 


AFl 50755 




mirrnliihiilp-fir'tin rrAQQlinVino 'Tcmfr^r 

Jt ill ULU 1711 UUliJl Vl UDk>liiUV.jLllg lu^lUi 


jDxH' 


Oo 


29 


AFl 50755 


l\4u<; milsnnlii*! 


TTiirrntiihiile-fictiTi rrrh<:Qlin1fma fnpfnr 
uixiv/i v^LUL/uib awiui w i/oaiiiijvxijg lavlUJ 






30 


Z38011 




DIVTR-NO 




OO 


31 


AJ000522 


1-Tomo sanipn*? 


aYnnpmal Hvnpin Hpaw rhjiin 

ci^\JLL\^llia.l Ujrll&lll ll^ClV Y V'lla.ili 


6n^R 


oo 
yy 


32 


AF037256 


IVXUO liiUDV/UlUo 


P^9 ■nrntptn 

JUrOZ> L/lvrL^lll 


zzou 


yi 


33 


S62140 




n ^=niiplpjir 1? "MA »V*inHiTiO' nmtpin 
1 J-jLj iiuv/ivai xviN/\**uiiiuiiig piuicill 


9017 


iUU 


34 


S62140 


Homo sapiens 


TLS=nuclear RNA-binding protein 


2S90 


98 


36 




T-ToTTin cjirkiptic 


vj pruicjji''cuupjcu reccpior l^jjl/Z 


1 /o / 


1 AA 
lUU 


37 




OUIIIO ^apiCLLo 


biniuar 10 aiuvyrui 01 i^nromaiium 

vinosum. 


oUoy 


99 


38 

J o 






acr uiu 1 copuiiac idL/ior-reiaieQ proiem 


lyoo 


An 
99 


3Q 


AT 029079 


Q f* ri 1 Trvc Q r* r> Vi £1 T 


iipuiL' aC'iu syiimetdbe 


100/ 


ol 


40 


J03930 


XxVrllld odLllVllO 


cuiv.aiiiic piiuopiiaiaoC 


Z /31 


1 AA 
lUU 


41 


AF132Q68 


Mr^TTlA CJIl^lPMC 


PnT-'^4 nrnfpin 


1 AQQ 


dQ 

yo 


42 


AL 117637 


T-YmriA ciir>ipnc 

XXK/llXKf OdL/iVild 


lljr pU Ui C LI L-dJ prULciU. 


zzUo 


1 AA 
lUU 


43 


AL021393 


Homo sapiens 


bK747E2.1 (novel protein) 


1526 


100 


AA 




Homo sapiens 




1 OOZT 

ISso 


100 


45 


AC002464 


Homo sapiens 


organic cation transporter; 50% 

simiiariiy lo jL/4oo4 yriU.^ZiHDoyz,) 


2423 


100 




W787zt5 

W / OZ'f^ 


nomo sapiens 


Fragment of human secreted protein 
ciicuucu oy gene i". 


1949 


100 


47 


Y4176S 




numan jtxvl/ i uo-> proiem sequence. 


jOW 


1 AA 


48 


AF0971^0 


T-T OTnr* QaT>iPTic 


"HI rVilnriHp rViannpl- r»/^4M1 • 1^4 

XX 1 cniOJiQe uiannei, po^ni, y^Lfiy^^ 


1 1f\^ 
1 jUO 


AO 

yy 






nuiiiu oapiCIlb 


zmc linger proiem z»iNr ijO 


l3ol 


57 


51 


AF061R19 


n.wiXlU bapiCIlo 


Keraiui to 


01'^A 
Z J /4 


1 AA 
lUU 


52 


W63681 


Homo sapiens 


Human secreted protein 1. 


1326 


99 


■JD 




nomo sapiens 


cadherin-10 


4{)94 


100 


SA 


A 1 9099 


synineiic 
construct 


lYUvr-o 


4o5 


100 


•J J 


AT 191807 


nomo Sapiens 


KAIOOA/flQ 'I /VTA A m ftA^ 


loo/ 


1 AA 

100 


<»l V 




nomo Sapiens 


Jri 1 KM Clone jy /ooJ protem 
secjuence. 


olo 


96 


57 


AF151018 


rHATrirk cnniPTic 
ii.v/iiiV/ oaulv?llo 


noi v^i OH 




1 A A 
lUU 


58 


AF19S049 


nuuiu Sapiens 


Dispnospnaie o -nucieonaase 


iDoO 


1 AA 
lUU 


59 


API 18670 

rxx X X f V 


nuuiv sapicua 


oipnan vj proiem-coupiea recepior 


ly / 1 


1 AA 
lUU 


60 


X04494 


hTfirniA car^iPTic 
irxKfXHxj oapiCila 


precursor poiypepuue 




1 AA 
iUU 


61 


AF20886S 


h^/\mf% cant AH c 
xxiJUxu oapxClla 


izL/t\r 


DZo 


1 AA 
lUU 


62 


D15057 


T-Inmn csmi^nc 
xiuuiu sapidis 


"HAri-l 
xJi\xJ- 1 


^A7 
DO/ 


1 AA 
IUU 


63 


AF260665 


rxuiuu oapiviiS 


xiisLuiic awciyiumisierase 


lOlU 


1 AA 
IUU 


64 


AF260665 


Homo sapiens 


histone acetyltransferase 


1429 


96 


65 


AJ277145 


Homo sapiens 


ras-related small GTPase RAB18 


1073 


100 






nomo sapiens 


Human secreted protein clone 
dhl073_12 protein sequence SEQ ID 

MO* 1 ft^ 
JNU.IUO. 


O AO 

348 


1 AA 

100 


67 


Y89744 


nomo Sapiens 


DNA replication and repair 
associated protein (DRASP). 




100 


68 


Y44486 


Homo sapiens 


Human GPRW receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BING4 

r^imilnr tn^ rprpviciap VT*R0R9P 

M. sexta MNGIO and C. elegans 
F28D1.1) 


3196 


100 
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SEQ 

ID 

NO: 


ACCESSION 

Mv nivii>i7T> 
tNUfVlj5j!,K 


SPECIES 


DESCRIPTION 


SMrrH- 

WATERMAN 
SCORE 


% 

iDENTrry 


70 


AJ276316 


Homo salens 


zinc finger protein 304 


1751 


52 


71 


Y18314 


Homo sapiens 


paraplegin-like protein 


4146 


99 


72 


AF 157028 


Homo sapiens 


protein phosphatase methylesterase-1 


2017 


100 


74 


Y71082 


Homo sapiens 


Human B-aggressive lymphoma 
(BAL) protein. 


1765 


99 


75 


AF225420 


Homo sapiens 


AD025 


734 


100 


76 


X95235 


Homo sapiens 


transcription factor AP2 


217 


100 


77 


AF108420 


Takifugu 
rubripes 


1 -aminocyclopropane-carboxilate 
synthase 


733 


56 


78 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5430. 


650 


99 


79 


ALl 17635 


Homo sapiens 


hypothetical protein 


922 


99 


81 


Z85986 


Homo sapiens 


dJ108Kl 13 (similar to yeast 
suppressor protein SRP40) 


865 


11 


82 


AF183414 


Homo sapiens 


hemin-sensitive mitiation factor 2a 
kinase 


3231 


99 


83 


G01143 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5224. 


495 


98 


84 


U03985 


Homo sapiens 


N-ethyhnaleimide-sensitive factor 


3744 


99 


85 


Y17791 


Homo sapiens 


V AX2 protein 


1496 


100 


87 


AF263538 


Homo sapiens 


growth differentiation factor 3 


1944 


99 


88 


Y19757 


Homo sapiens 


SEQ ID NO 475 from W09922243. 


1361 


100 


89 


AF161493 


Homo sapiens 


HSPC144 


1185 


100 


90 


AF161493 


Homo sapiens 


HSPC144 


856 


100 


91 


B25780 


787 


Human secreted protein SEQ ID 


647 


41 


92 


U57344 


Mus musculus 


Meis3 


1007 


89 


93 


AF172854 


Homo sapiens 


cardiotronh in-like cytokine CLC 


1197 




94 


AL390114 


Leishmania 
major 


extremely cysteine/valine rich 
protein ' 


223 


29 


95 


AB016886 


Arabidopsis 
thaliana 


contains similarity to adenylate 
kinase-gene Jd:MCA23. 1 8 


287 




96 


AC005525 


Homo sapiens 


F22162 1 


1855 


96 


97 


B20997 


Homo sapiens 


Human nucleic acid-bindin? nrotein 
NuABP-1. 


3836 


99 


98 


AJ006692 


Homo sapiens 


ultra high sulfer keratin 


507 


70 


99 


AF172264 


Homo sapiens 


Traf2 and NCK interacting kinase, 

splice variant 1 


6942 


99 


100 


LI 1239 


Homo sapiens 


homeobox protein 


717 


100 


101 


AC004890 


Homo sapiens 


similar to zinc fin per nrotein'** 
similar to AAC01956 
(PID:g2843171) 


2154 




102 


AC003682 


Homo s^^iens 


R28830 2 


1287 


48 


103 


AF201839 


Rattus 
norvegicus 


dynamin Ilibb isofomi 


4270 


95 


104 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1394 


100 


105 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1209 


90 


106 


AL096748 


Homo sapiens 


hypothetical protein 


1216 


100 


108 


X97260 


Homo sapiens 


Metallothionein 2 


381 


100 


109 


AL034422 


Homo sapiens 


dJl 141E15.2 (novel protein) 


433 


100 


110 


AF191338 


Homo sapiens 


anaphase-promoting complex subimit 
4 


683 


100 


111 


AL021712 


Arabidopsis 
thaliana 


putative protein 


185 


26 


112 


AF250138 


Homo sapiens 


small stress nrotein-like nrotein 
HSP22 


1063 




113 


ALl 09976 


Homo sapiens 


dJ794I6. 1 . 1 (novel protein) 


4176 


99 


114 


Y36151 


787 


Human secreted protein 


668 


100 



wo 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


115 


AF110399 


Homo ^ar)if*n<; 




iOOO 


100 


116 


AF210317 


Homo sapiens 


facilitative glucose transporter family 


2052 


99 


117 


Y73328 


Homo <tariifin<5 


HTRM rionp 0R9Rd'^ nrntAin 

sequence. 


yo 1 


100 


118 


X04085 






Zo40 


100 


119 


AF 1477 17 


Homo <!?inipTi<h 

xx\0X\x\j dai/Avus 


llHiniiiHn f^.tPiminal Ti'uHrrtleico 

uuii^uiiui v^'iciijiijjai nyurujose 
UCH37 


1l\0< 
iOyj 


1 AA 

100 


120 


X73882 


Homo <5aT>if*nQ 


ijiiuj uluuuic oobui^idieu pruiein 


1Qf\t 

->oUl 


AA 

99 


121 


AC004882 


Homo (ifinif^nQ 


(Pn):g3255952) 




1 AA 

100 


122 


M93311 


Homo <»aoif»n<! 


mpfallAthtAnpin^TTT 
111 V Lai li/lil llyJlClli** J.U. 




100 


123 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 

iNw. /y\jo. 


557 


94 


124 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 

NO* 7008 


222 


53 


125 


AF232009 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 


1565 


99 


126 


AB004906 


Ipomoea 

put piix ca 


transposase 


146 


20 


127 


M60165 




guanine nucicotiae*'Dmumg 
regulatory protein 2 


loiZ 


AA 

99 


128 


Y10319 




uaiTiiimc Camer 


1 CfiO 

I5y2 


100 


129 


U75467 


Ota c r^nli 1 1 n 

melanopa<;tpr 


Atii 

JrXlU. 


937 


36 


130 


Z21507 


Homo sapiens 


human elongation factor-1 -delta 


494 


87 


131 


221507 




numan eiongaiion iacior'*i-ueita 


938 


100 


132 


Y58633 


Homo sapiens 


Protein regulating gene expression 


6745 


100 


133 


Y58633 


xx\jxli\j oaylMia 


Protein regulating gene expression 
PRGE-26. 


4818 


95 


134 


Ml 3692 


T^nmrk cstni^nc 


dipna-i aciQ giycoproiem precursor 


1064 


99 


135 


U72970 


Sus scrofa 


calcium/calmodulk-dependent 
pruicin Kmase ii isoiorm ganima~x5 


2723 


99 


136 


G032I3 


Homo sapiens 


Human secreted protein, SEQ ID 


450 


100 


137 


AC005102 


T^omrk cant An e 


bmajj inauciDic cyioxme suDiamiiy A 

TYtPmHAr 7A 


627 


99 


138 


AF155648 


Homo ^saoiPiiQ 




JOJJ 


92 


139 


AF144638 


Homo sapiens 


sphingosine-1 -phosphate lyase 


2977 


100 


140 


AF152318 


Homo Qfmi<*'nQ 


pi uiuLauiicrin gamma a i 


477 0 


1 AA 

100 


141 


B08517 


Homo QsmiPTKi 


/iuLuiuu dciu sequence oi a oeui'- 

fulfill in anticTATt 

tUUUlJLli (UlligCJI. 


5841 


1 AA 

100 


142 


X56667 


Homo sapiens 


calretinin 


1410 


99 


143 


X92763 


Homo <?ar>iPTiQ 


1.41 1 rt AfclJI J 


1 /CA«: 
IoUj 


1 AA 

100 


144 


Y95293 


Homo <sflnipnQ 


num<m vjnr conxammg iNiMN.'*iiKe 


405/2 


AA 

99 


145 


AF226046 


Homo <5af)ien<5 


VJxvV/V-/ 


1 1 oo 


1 AA 


146 


M22877 


Homo saniens 


cvtof*liromp n 


JJH 


98 


147 


AJ272212 


Homo saniens 

X -l-VJXA^/ k^U|yAwXXO 


nrofpiTk QPi*inA IrinacA 


1 1 o/i 


1 AA 


148 


AB026491 


Homo 5ianien<5 


X XV^XVi 


/1 14 


no 


149 


AB018580 


Homo sanipfi<i 


ililLT VJX^O 


loyy 


1 AA 

100 


150 


X91868 


Homo sapiens 


sixl 


1509 


100 


151 


AF26650S 


^/fiic nnncpiiluc 


pseuuouname synmase j 


2135 


84 


152 


U29170 


Drosophila 

mplAnADSictpr 


ANON-23D 


883 


43 


153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8156. 


567 


yy 


154 


AY009128 


Homo sapiens 


1SCU2 


138 


100 



wo 01/57190 



PCTAJSOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

iDENTrrv 


155 


AF141315 


Homo sapiens ^ 


alpha- 1,4-N- 

acetvlpliicnsaminvltrsnQfpra^f* 


1842 


100 


156 


AFl 10645 


Homo saniens 


canrliriate tiimnr QiirmrpQQnr r»^^ 

INGl homolog 




on 


157 


AF 159297 


7ea mavi 


PVt^ncin-lilfP nmf<»in 




25 


158 


ALl 33325 


Homo saniens 


dJ984P4 rHnmpfthnv nrntpin 

NKX2B) 


xHD I 




159 


AF073298 


Homo saniens 


small FDRK-rirfi fartnr 7 




1 AA 

iUO 


160 


AC004858 


Homo saoiens 


III small riHnniirlpnnrntpin l^XTRP 

homolog; match to PID:g4050087 


4n'^9 

'fUJZ 


1 AA 


161 


AB012109 


Homo saniens 


APCIO 


000 


1 AA 


162 


ALl 62751 


ArahiHonsis 

*xkjt\x\ju/t3m 

thaliana 


niitativp nrntpin 




oL 


163 


AJ005698 


Homo sapiens 


poly(A)-specific ribonuclease 


3351 


100 


164 


AFi 17646 


Homo sapiens 


long CBL-3 protein 


2547 


99 


165 


AC004002 




ouniicu lo ciuary aynem oeia neavy 
ciiaui, / o /o ouuiJdriiy lo i^^^uyo 
rPID-all896S^ 

XX^»qX lijy\JJ J 




100 


166 


M10942 


Homo saoiens 


human metallothinnpin-Tp 


OOx 


1 AA 


167 


AF126484 


Homo saniens 

XX\tlKX\J 


rARD4 


*fyoi 


1 AA 

100 


168 


AF161518 


Homo saniens 

XX\fMAX\f uUL/lVuAl^ 


XX\JX \^ X 


1 AHA 


1 AA 
100 


169 


M64983 


Homo saniens 


■fihrinoopn Hpfj* rViain 


9zlR9 
Z*foZ 


1 AA 
100 


170 


M64983 


Homo saniens 


■fiHHnnopn Hpta rliain 

XXUXkX\\J^^\X Lrvla vlluXlI 


zo /y 


1 AA 
100 


171 


M58514 


Galliis paifus 


fihrinnofpn Kptn rfinin 




'70 


172 


AF078845 


Homo sapiens 


16.7Kd protein 


786 


100 


173 


AC004774 






no*5 
VZi 


100 


174 


Z98974 


Schizosacchar 


putative vacuolar protein sorting- 

clDDUvicliCLl UrULvUl 


185 


31 


175 


X56203 


Pljicin nriiiiin 

X x<*Oklx\J\llUlll 

falcinanim 


llVCi alagC antigen 


oca 


23 


176 


W74726 


Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 


177 


AJ222967 


Homo saniPTiQ 


t'jralUlvalli 


lyzU 


100 


178 


AC024796 


r*aen orh ahH iti s 
eleffans 


i/UUlalllo allillldriiy iO I JC\..vy / OlO / 


991 


11 


179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 


180 


AFl 5 1803 






•91 ^ 


28 


181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 


283 


100 


182 


Y17292 


Homo sapiens 


Human cell death preventing kinase 

\xjrr\r' 1 ^ pi ulcul 2>cC|ucnce. 


2676 


100 


183 


AF234765 


Rattns 
norveeicus 


CPrinp_sircTininp_in<^Vfe cnli/^inrv 
oCi lllC-al gJU JliC-riwO bpiicuig 

re^ulatorv nrotein SlRRPf^^ 




27 


184 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


186 


AL022238 




Uii i uH^rwi i/.z ^supponeu uy 
GENSCAN, FGENES and 
GENEWISE) 


4059 


100 


187 


AL022238 




oj 1 u*f zjv 1 vi.z ^supponeo oy 
GENEWISE^ 


z332 


100 


188 


X83543 


Homo sapiens 


APXL 


8S13 


99 


189 


AF059569 




at/iiii uxuuiiig proicin ivi/\ x v jtiXN 


JIUo 


Art 

99 


190 


M1813S 


Rattus 

norvptriniQ 


smooth-muscle alpha tropomyosin 


1306 


95 


191 


AF242194 


Drosophila 

IxlvltUl If ^cU& w 


brakeless-B 


147 


52 


192 


D30689 


Bacillus 
subtilis 


subunit of nitrite reductase 


113 


29 


193 


Y44984 


Homo sapiens 


Human epidermal protein-1. 


538 


97 



wo 01/57190 



PCT/USOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


194 


B25679 


Homo sapiens 


'- 

Human secreted protein sequence 
encouea oy gene id otiv ^ inv^.oo. 


/OU 


1 AA 
100 






lot 


nomoiogue oi mouse okk-i gcne./\cc 




lUU 


196 


U35730 


Musmusculus 


jerky 


2021 


75 




AT t1£ACr\ 

AL13o450 


Homo sapiens 


aJD 1 uuz 1 . 1 (^novei protem^ 


o^z 


1 AA 

• lUU 


198 


X56203 


Plasmodium 
falciparum 


liver stage antigen 




24 


199 


Y70775 


Homo sapiens 


FoUistatui-reJated protein zfsta. 


2027 


63 


200 


X87237 


Homo sapiens 


a-glucosidase 1 


AAAI 

444/ 


AA 

99 


201 


AF101078 


Caenorbabditis 

elegans 


CLU-1 


1393 


46 


202 


A04571 


Homo sapiens 


1 fK 

precursor polypeptide (AA -22 to 
1185) 


001 1 


1 AA 
lUU 


^ AO 

203 


A/' A A >♦ T yl 

X00474 


Homo sapiens 


pS2 precursor 


4oo 


1 AA 
lUU 


204 


AB029333 


Halocynthia 
roretzi 


HrPET-l 


974 


54 


O AC 

205 


AF146019 


Homo sapiens 


hepatocellular carcmoma antigen 
gene j/u 


yyo 


1 AA 




A UAT 1 A AO 


Homo salens 


muuv-reiatea pepnae i, jvuivri 




1 nn 

lUU 


207 


A "DAQ 01 /CT 

AJdUJoIoz 


Homo sapiens 


trefoil factor 2 




1 {\(\ 

lUU 


208 


U30521 


Homo sapiens 


P311HUM 


363 


100 


209 


AB00091 1 


Sus scrofa 


ribosomal protein 


/o2 


1 AA 
100 


210 


AB(i21227 


Homo sapiens 


membrane-type-5 matrix 
metalloproteinase 


3545 


1 AA 
100 


211 


AF180920 


Homo sapiens 


cycliti L ania-6a 


2722 


100 


212 


AF105365 


Homo sapiens 


K-Ci cotransporter KCC4 


5624 


1 AA 
100 


213 


U29244 


Caenorbabditis 
elegans 


similar to human (TRE) transforming 
protem (r IK: o2i 1 ^ /) 


602 


32 


214 


A T AO O CO O 

AL033538 


Homo sapiens 


aJ47 / ri23 . 1 (novel protein ) 


1 1 Q-C 


1 AA 
lOU 


215 


A52011 


Homo sapiens 


muscle determination factor 




1 AA 

lUU 


216 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


/3y 


1 AA 
lUU 


O 1 T 

217 


A i7AA^rrc 1 

AF00o751 


Homo sapiens 


ES/liU 


4/9 J 


OA 

yy 


218 


AB007859 


Homo sapiens 


KIAA0399 protein 


3559 


99 


219 


AK026291 


Homo sapiens 


unnamed protein product 


826 


100 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
polypeptide Crii-yai i-z. 


5851 


AT 

97 


222 


Zo7996 


. .. 

Homo sapiens 


tenascin-R (restrictin) 


/loO 


1 AA 


223 


AF134802 


Homo sapiens 


cofilin isoform 1 


846 


100 


224 


Y17711 


Homo sapi^s 


atopy related autoantigen CALC 


loll 


AA 

99 


225 


AF190051 


Callus gallus 


hepatocyte nuclear factor la 
dimerization cofactor isoform 


AA^ 

443 


01 
81 


226 


AK026256 


Homo sapiens 


unnamed protein product 


000 


AO 

9o 


227 


Zo93o8 


Schizosacchar 
omyces pombe 


nu£2-like coiled*coi] protein 




25 






tiomo sapiens 




1 1 /Oj 


00 

yy 


229 


A 171 iCI OOyI 

Arlolio4 


Homo sapiens 




ZUUO 


OS 


230 


Y16270 


Homo sapiens 


paralemin 


1951 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


/y 


99 


232 


W88499 


Homo sapiens 


Human stomach carcinoma clone 
HP10412-encoded protein. 


1545 


AO 

99 


233 


AF0962o6 


Mus musculus 


pecanex 1 




Al 

93 


234 


V64619_cd 

1 


Homo sapiens 


30-NOV-1990 Human HEl cDNA. 


796 


100 


235 


V64ol9_ca 
1 


Homo sapiens 


30-NOV-1990 Human HEl cDNA. 


470 


no 

98 


zoo 


A TrOOTO^O 
/VTZZ / ZJo 




ivA vj>xv~iiiierat'iiiig proxeiii-1 




JO 


237 


AJl 32445 


Homo sapiens 


claudin-14 


1181 


100 


238 


AL034562 


Homo sapiens 


dJ684024.2 (prodynorphin (Beta- 


1330 


100 



wo 



01/57190 



PCT/USOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMFTH- 
WATERMAN 
SCORE 


% 

IDENTITY 








iNeoenaorpnm-uynOipnm precursor, 
Proenkephalin B precursor)) 








A P9 /CO 09 7 


oomo Sapiens 


All? ^A9 


oUo 


1 AA 

100 


240 


AL079344 


Arabidopsis 

inailalia 


putative protein 


194 


33 


241 


AC002394 


Homo sapiens 


Gene product with similarity to 
uynem oeia suDunii 


1542 


51 


242 


AJ271361 


Takifugu 
lUDiipes 


FRANK2 protein 


303 


30 


At J 


AT (niois 


noino sapiens 


vDHio. 1 v^isauppei reiaiea Ziinc rmger 

pruicjii 1 Of ) 


14 /o 


AO 

48 


244 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1736 


99 


245 


Y10601 


Homo sapiens 


ankyrin-like protein 


5877 


100 


246 


AL121771 


Homo sapiens 


dJ548G19.Ll (novel protein 
(ortholog of mouse zinc finger 
protein ^rro4) (translation oi cuinA 
NT2RP3001398 (Ein:AK001596)) 
^isoiorm I)) 


3628 


100 






urosopniia 
melanogaster 


acnn-reiaiea proiem 


yo4 


An 
47 




YA^7A^ 
AO J /*rj 


Homo sapiens 


isuiLLt receptor 


1095 


100 


249 


AF 112208 


Homo s^iens 


ISkDa difFerentiation-associated 
protem 


816 


100 




/xrVUl /{// 


— : : 

Homo sapiens 


human gene for claudin-8. Accession 

INO. AJZjU / 1 1 


1 172 


1 AA 

100 


251 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


778 


100 


ZjZ 




Homo sapiens 


oKy 540 1 . 1 (supported by F GENES) 


532 


f AA 

100 






Homo sapiens 


Human secreted protein clone BL205 
In proiein. 


639 


1 AA 

100 




AT HAOSM'^ 


riomo sapiens 


ajjyzivii 1 .D ^^jsJA/\UJ4y protein^ 


o /41 


99 




A T949079 
AJZ'tzy /z 


xiomo sapiens 


TTM T I'D ■Tki'rkfiil-M 

1 wL»Lfir proiem 


14z4 


99 


z jd 




Jtiomo sapiens 


Human proiem cione rirv;zo3z. 


lo/o 


1 AA 


257 


AF279865 


Homo sapiens 


kinesin-like protein GAKIN 


2903 


100 


9^R 


AT n9A/lQC 


Homo sapiens 


CIJ41/M14.1 (novel protem) 


589 


100 


9^0 


K.00Z/O 


Homo sapiens 


Therapeutic polypeptide from 
gnoDiasioma ceu ime. 


830 


1 AA 

100 


zuu 


APlftl7Rzl 
/\r IV 1 1 OH 


jnomo sapiens 


D- 1 isx^r variant xi3Ko-iKappat> 


'209ii 

3zzo 


99 


261 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


2821 


100 


9/^9 




xiomo sapiens 


D- 1 ssx^r variant x^iKo-iKappaD 


1'\ AH 

3149 


99 


263 


AF197060 


Homo sapiens 


src homology 3 domain-containing 
proiem xiir-j j 


2257 


100 


9^d 


1 oDZOZ 


— , — : 

Homo sapiens 


riuman secreted protem HAyAKzj, 
TFi isin* 1 77 


Too 


1 AA 

100 


265 


Y56966 


Homo sapiens 


Human SBPSAPL polypeptide. 


2779 


100 


9^^fi 
ZDQ 


1 JO70O 


riomo sapiens 


Jtiuman ooroAri-, polypeptiae. 


1 A1 0 

lulo 


AA 

99 


9^7 
zo / 


A 'l'\(\C\A(\^ 


jtiomo sapiens 


putative wniie lamiiy A l r-Dmamg 
Casseue iransponer 


1557 


AC 

95 




rV^vvH 1/ J V/ 


lHrrain/\ canton c 

riomo Sapiens 




Dj /y 








TTf\m/^ Ganic^ne 
XIUIUU aopivllS 


xij^zo riDosomai proiem 


It A 

/14 


lOU 


970 


/VL> V J .J 7Z 1 


ivius musi/Uius 


iNuri reiaieu proiem iNCirz 




A/I 

y4 


971 


rVPvO 1000 


TTrvnn/\ canton c 

nomo Sapiens 


nivv-'i-iiKe proiem 


1 one 


AA 

yy 


272 


AF166492 


Homo sapiens 


small GTPaseRAB6B 


1060 


100 


97"^ 
Z/ J 


AT n9997ft 


Homo sapiens 


aJlU4zKlU.4 (novel protem) 


2201 


100 


97/1 
Z/H 


WooOO/ 


Homo sapiens 


Secreted protein encoded by gene 
134 clone HABP89. 


1530 


AA 

99 


97^ 
Z /J 


Auuizy 


Homo sapiens 


precursor RBP 


1044 


AT 

97 


276 


2W7500 cdl 




I i-ivjjT. J tiunidn i\xiv../n gene 
sequence. 


1 iOl 


inn 


277 


AB049188 


Equus caballus 


ubiquitin C-tenninal hydrolase 


1118 


96 





/\ JZjOOI 




iiJLov.KIr 1 i%JiH 




% 


ID 


NUMBER 






WATERMAN 


IDENTTTY 


NO: 








SCORE 




278 


AF270647 


Homo sapiens 


GTTl 


1564 


100 


279 


AF143956 


Mus musculus 


coronin-2 


2414 


94 


280 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


911 


92 


281 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


1031 


100 


282 


D83948 


Rattus 


Sl-1 protein 


3975 


90 






norvegicus 








283 


Y14768 


Homo sapiens 


I Kappa B-like protein 


2037 


100 


286 


AL031316 


Homo sapiens 


dJ28O10.3(HSDllBl 


294 


100 








(hydroxysteroid (1 1-beta) 












dehydrogenase 1) 






. 287 


D64109 


Homo sapiens 


tob family 


1773 


99 


288 


AB026043 


Homo sapiens 


MS4A7 


1230 


100 


289 


M61866 


Homo sapiens 


Krueppel-related DNA-binding 


209 


90 








protein 






290 


AJ001810 


Homo sapiens 


mRNA cleavage factor 1 25 kDa 


1217 


100 








subunit 






291 


Y99454 


Homo sapiens 


Human PRO1605 (UNQ786) ammo 


694 


100 








acid sequence SEQ ID NO:395. 






292 


Y44824 


Homo sapiens 


Human molecule associated with cell 


. 2370 


100 








proliferation, MACP-4. 






293 


AJ276101 


Homo sapiens 


GPRC5B protein 


2099 


100 


294 


AF161406 


Homo sapiens 


HSPC288 


719 


100 


295 


Y58628 


Homo sapiens 


Protem regulating gene expression 


1276 


100 








PRGE-2L 






296 


U91561 


Rattus 


pyridoxine 5 -phosphate oxidase 


1239 


87 






norvegicus 








297 


L02956 


Xenopus 


ribonucleoprotein 


1624 


83 






laevis 








298 


AF226730 


Homo sapiens 


Cytl9 


1729 


99 


299 


AF226730 


Homo sapiens 


Cytl9 


906 


98 


300 


Y54324 


Homo sapiens 


Amino acid sequence of a human 


718 


89 








gastric cancer antigen protein. 






301 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase 


1606 


100 








isoform 






302 


Y32206 


Homo sapiens 


Human receptor molecule (REC) 


1676 


98 








encoded by Incyte clone 2825826. 






303 


AF247565 


Homo sapiens 


hepatocellular carcinoma associated 


525 


100 








ring finger protein 






304 


AF208844 


Homo sapiens 


BM-002 


428 


100 


305 


AC004983 


Homo sapiens 


similar to PID:g3877944 


1988 


100 


306 


AL132978 


Arabidopsis 


putative protein 


210 


25 






thaliana 








307 


Y10530 


Homo sapiens 


olfactory receptor 


1645 


100 


308 


AFl 80681 


Homo S£^iens 


guanine nucleotide exchange factor 


3597 


100 


309 


AFl 11856 


Homo sapiens 


sodium dependent phosphate 


3591 


99 








transporter isoform NaPi-3b 






310 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


311 


Z73420 


Homo sapiens 


CE146D10.2 (mercaptopyruvate . 


1598 


100 








sulfurtransferase (EC 2.8.1.2)) 






312 


X79535 


Homo sapiens 


beta tubulin 


2348 


100 


313 


AF070658 


Homo sapiens 


HSPC002 


861 


100 


314 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 


317 


Z37986 


Homo sapiens 


phenylalkylamine binding protein 


1258 


100 


320 


AB047892 


Macaca 


hypothetical protein 


258 


82 






fascicularis 








321 


Y25755 


Homo sapiens 


Human secreted protein encoded 


1440 


100 








from gene 45. 






322 


AB016531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein 


274 


49 



wo 01/57190 



PCTAJSOl/04098 



SEQ 
ID 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 






Ulallalia 








325 


AFl 40501 


nuiiju dapiCllS 


i : ■ ■ 

DNA polymerase iota 


3691 


99 


326 


X96698 




ril07^ litre* 


1450 


96 


327 




T-Tnnnrk cnni^tic 
ixUilll/ oapiCilS 


protocadherin gamma A5 


4769 


100 


328 




jnuiiiu Sapiclis 


v^ui-4j protem 


1970 


100 


329 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


jjsj! 


API 71 100 


Homo sapiens 


retinal degeneration B beta 


1302 


95 


331 


W54040 


Homo sapiens 


Human interferon-inducible protein, 
Hlrl. 


484 


98 


332 


AF024617 


Homo sapiens 


transcription-associated zinc ribbon 
protein 


691 


100 


333 


U19181 


Rattus 
norvegicus 


Rabin3 


2129 


90 


334 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID 
NU: 7958. 


621 


100 


J J J 


AT OOR^5^7 


— : 

Homo sapiens 


bK223H9.2 (ortholog of A. thahana 
rZ5r 1 .8) 


626 


100 


336 


AF1 1 0774 


xionio sapiens 


adrenal gland protein AD-001 


647 


100 


337 


AB011414 


Homo sapiens 


Kruppel-type zinc finger protein 


1674 


58 


338 


AF207600 


Homo sapiens 


ethanolamine kinase 


129 


100 






Arabidopsis 
thaliana 


putative 

pnosphonbosylformyiglycmamidme 
synthase; 25509-29950 


3283 


50 




1 ZoJ /O 


Homo sapiens 


Secreted peptide clone pe503 1 . 


944 


100 


342 


U32274 


Saccharomyce 
s cerevisiae 


Ydr386wp; CAT: 0.12 


191 


37 


343 


A01771 


synthetic 
construct 


vascular anticoagulating protein 


1661 


99 


jHh 




Homo sapiens 


uncharacterized hematopoietic 
stem/progenitor cells protein 
MDS032 


1285 


100 


jHj 


V70400 


Homo sapiens 


Human cell-signalling protein-2. 


754 


100 






Homo sapiens 


Human fetal brain cDNA clone 
vcl6__l derived protein. 


962 


100 


J'-r 1 


A 171 

AT 1 oJ^Zo 


Homo sapiens 


28.4 KDa protein 


1329 


100 


348 


AC006069 


Arabidopsis 
thaliana 


putative cleavage and 
polyadenylation specifity factor 


1383 


55 


349 


AT tSXJfs'W 


Caenorhabditis 
elegans 


YIO0G6H.8 


194 


39 


350 




Homo sapiens 


Fas-ligand associated factor 3 


167 


23 


351 


Y93468 


Homo sapiens 
— — 


Amino acid sequence of a potassium 
channel interactor protein. 


11S2 


92 




AFOO^ftS^; 


Drosophila 
yoKuoa 


anon2A5 


111 


45 


353 


AJ271684 


Homo sapiens 


myeloid DAP12-associating lectin 


1013 


100 


354 


AFOOQIOO 


Homo sapiens 


WD-repeat protein 6 


2882 


99 


355 


U51730 


Murine 
leukemia virus 


reverse transcriptase 


316 


42 


3S6 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


357 




Saccharomyce 
s Cerevisiae 


YI'L.W42C 


279 


27 


358 


AFlfil439 


iiomo sapiens 


rlorC314 


1059 


93 


359 


AB029488 


Homo sapiens 


CllorfZl 


758 


99 


360 


A T7 ^ 1 074 


Homo sapiens 


putative odorant binding protein ag 


1239 


100 


361 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2074 


74 


362 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2153 


74 



wo 



01/57190 



PCTAJSOl/04098 



SEQ 
ID 

rsut 


ACCESSION 
NUMBER 


SPECIES 


DESCRIFnON 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 






thaliana 


1 00679 


156 


24 




A Fl 07097 


numo Sapieno 


/vroqji proiem 


3992 


99 






rtomo Sapiens 


mitochondrial isoleucine tRNA 

.oyjiuieuiDe . 


4286 


98 


366 


X97868 


Homo sapiens 


arylsulphatase 


3141 


98 


367 


AT 1690451 


nujuu bdpic/iio 


nypouiciicai proiem 


1532 


100 


368 


L36062 


Mus musculus 


steroidogenic acute regulatory 
proiem 


189 


25 




AFl 13940 


rioino sapiens 


multiple domain putative nuclear 

piuiciii 


1022 


59 


370 


M15888 


Bos taurus 


endozepine-related protein precursor 


2425 


84 


371 




xiomo sapiens 


serine/threonine protein kinase 


2562 


100 






jtioino sapiens 


Human secreted protein encoded by 

gene / j cione riov^jtiJLZD. 


1532 


89 


373 


AF100772 


Homo sapiens 


tenascin-Ml 


11535 


99, 


374 


AFnono34 


xiomo sapiens 


rKUUD i 0 


382 


100 


37S 


A13n91643 


xiomo sapiens 


gonadotropin inducible transcription 
repressor- J 


2761 


99 


376 


AB049758 


Homo sapiens 


MA WD binding protein 


1331 


100 


377 




jriomo sapiens 


Kruppel-associated box protein 


466 


97 


378 




ivius sp. 


nuclear pore complex glycoprotein 

p62 


464 


60 


370 




Mus musculus 


c>u(varj3-9 nomolog Suv39h2 


1690 


88 


3RA 




Homo sapiens 


UDP-glucose:glycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


381 


API 18566 


Mus musculus 


hematopoietic zinc finger protein 


1769 


92 


3R9 


/tIVvUV/O 1 " 


Xiomo sapiens 


unnamed protein product 


810 


100 


383 


AF227906 


Homo sapiens 


UDP-glucose:giycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


384 


AF117946 


Homo sapiens 


Link guanine nucleotide exchange 
factor II 


2363 


100 


385 


AF125390 


Drosophila 
melanogaster 


L82G 


139 


41 


3RA 




Homo sapiens 


Human secreted protein clone 
cal06_19x protein sequence SEQ ID 


1092 


50 


387 


U18795 


Saccharomyce 

0 l/ClCVIbldC 


Yel064cp 


206 


28 


388 


AF177388 


Homo sapiens 


cancer-amplified transcriptional 
coaciivaior Aou-z 


10748 


99 


389 


AJ002744 


Homo sapiens 


UDP-GalNAc:polypeptide N- 
acetylgalactosaminyltransferase 7 


346? 


96 


390 


AF097366 


Homo sapiens 


cone sodium-calcium potassium 
excnanger 


3166 


100 


391 


AF217525 


Homo sapiens 


Down syndrome cell adhesion 
moiecuie 


5337 


60 


397 


W 0 1 U J J 


IvallUS 

norvegicus 


anicynn omaing ceil aonesion 
molecule neurofascin 


3967 


91 


303 




VjaliUd gaUUS 


neuroiascm 


4097 


78 


3Q4 


X13016 


numo sapiens 


Luj-r-receptor reiatea precursor (AA 

-1 0 \e\ Zl<[9^^ 

-ly 10 hDZD) 


4292 


99 


395 


AF1 510X3 


r^/\TYm com one 

ilUulO sapieno 




AAA 

444 


98 


396 


AB017026 


Mus musculus 


oxysterol-binding protein 


2173 


98 


307 


AT 035^X7 


jiomp sapiens 


aJ4 / jJN I0.4 (KJAA0z4U} 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 
cene 85 clone HSnFV20 


722 


92 


399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 
(HYDRL-8). 


1637 


99 



wo 01/57190 



PCTAJSOI/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCOR£ 


% 

IDENTITY 


400 


AF0397I8 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homologs 


325 


43 


401 


AE000877 


Methanotherm 
obacter 
thermoautotro 
phicus 


conserved protein 


231 


36 






Homo sapiens 


Human secreted protein encoded by 
gene No. 79, 


1539 


99 


403 


7 CfiQ CO 

Z.jUoj3 


Homo sapiens 


OLPP 


615 


100 


4Uj 


A034 ID 


Rattus 

norvegicus 


ribosomal protein L35a (aa 1-110) 


576 


99 


4U0 


A CI /I /ion 


Homo sapiens 


LUMP protem 


252 


44 


Af\1 
4U/ 


T TOnO'50 


Mus musculus 


fibrosin 


250 


76 




AJL»U333 /o 


Homo sapiens 


aJ323M4.1 (K1AA0790 protem) 


6026 


AA 

99 


41U 


A->43zo 


Homo sapiens 


glutaminyl-tRNA synthetase 


7577 


99 


411 


X61585 


Bos taurus 


polynucleotide adenylyltransferase 


3715 


97 


412 


A T?o tni f\/\ 

Ar217190 


Homo sapiens 


MLELl protem 


5271 


99 


414 


Cj026l5 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6896. 


314 


95 


415 


AJ245922 


Homo sapiens 


alpha-tubulin 8 


2370 


100 


416 


AF203032 


Homo sapiens 


neurofilament protein 


220 


21 


417 


Z97o53 


Homo sapiens 


C380A 1.2.1 (novel protem (isoform 
1)) 


1567 


100 


/I 1 o 
415 


AJ4U43i6 


Homo sapiens 


SR+89 


1871 


99 


419 


AJ404326 


Homo sapiens 


SR+89 


902 


64 


420 


AF 134726 


Homo sapiens 


G9A 


5334 


99 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


288 


39 


/too 
4Zz 


Wzl /33 


Homo sapiens 


NIP-1 encoded by clone 59. 


110 


72 


423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc fmger 


951 


76 


424 


L28035 


Mus musculus 


protein kinase C gamma 


3768 


98 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


427 


Y73373 


Homo sapiens 


HTRM clone 921803 protem 
sequence. 


266 


49 


4zo 


Aol 1 lo 


Homo sapiens 


TTG-2a/RBTN-2a 


876 


100 


4zy 


•yA/TAQO 

z.yoy3z 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


83 


430 


AJ277291 


Homo sapiens 


HELG protein 


678 


72 


431 


X82l57 


Homo sapiens 


hevin 


3525 


99 


432 


AC007192 


Homo sapiens 


P85B_HUMAN; PTDINS-3- 

T>r TXT A OT' T%OC T»T*"T^ A 

KINASE P85-BETA 


3825 


99 


433 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1713 


50 


434 


ArUo44o4 


Rattus 
norvegicus 


OTP-binding protein REM2 


141 


29 




AJLu4y/y5 


Homo sapiens 


aJ622L5.2 (novel protem) 


1756 


98 


436 


M14513 


Rattus 
norvegicus 


(Na+ and K+) ATPase, alpha(lll) 
catalytic subunit 


4269 


99 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase I, 
largest subunit 


8777 


98 


438 


D87076 


Homo sapiens 


similar to human bromodomain 
protem BR140(JC2069) 


3067 


100 


439 


L43912 


Macaca 
mulatta 


mannose-binding protein A 


589 


93 


440 


D31763 


Homo sapiens 


ha0946 protein is Kruppel-related. 


927 


49 


441 


U70976 


Homo sapiens 


arrestin 


2068 


99 




J3U0U07 


nomo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAP A). 


0*5 ill 

2343 


99 


443 


AF100662 


Caenorhabditis 


contains similarity to ubiquitin 


166 


24 



wo 01/57190 



PCTAJSOl/04098 



SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


11/ 








WATERMAN 


IDENTITY 


NO: 
















elegans 


carboxyl-terminal hydrolase (Pfam: 












UCH-1 hmm score* 28 46^ fPfam* 












UCH-2.hmm, score: 47.53) 






444 


D78017 


Rattus 


NFI-Al 


2667 








norvegicus 








445 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2418 




448 


AJ242540 


Volvox carteri 


hydroxyproline-rich glycoprotein 


165 


34 






f. nagariensis 


DZ-HRGP 






449 


AJ133352 


Homo sapiens 


ZNF237 protein 


2006 


100 


450 


AJ133352 


Homo sapiens 


ZNF237 protein 


1025 


96 


451 


AF170708 


Homo sapiens 


T-box protein TBX3 


3700 


99 


452 


AK002080 


Homo sapiens 


unnamed protein product 


1546 


99 


453 


L32977 


Homo sapiens 


Rieske Fe-S protein 


1239 


✓J 


454 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


1533 


S7 


455 


Y01141 


Homo sapiens 


Secreted protein encoded by gene 7 


1453 


QQ 








clone HTLFA90. 






456 


AB006631 


Homo sapiens 


The human homolog of mouse Cux-2 


6559 


100 


457 


AF067165 


Homo sapiens 


zinc finger protein 3 


977 




458 


AF038169 


Homo sapiens 


unknown 


154 




459 


W75214 


Homo sapiens 


Human secreted nrotein encoded hv 


1 1 ov 










eene 19 clone HRSMC69 






460 


U97002 


Caenorhabditis 




Do J 










cuiu cpuAiuc juyuiuidbcbjfioni 
























Scorp=^7 4 F-valiip=l 7p-1^"NJ=9* 












contains <!imilaritv to Pfam Homain 












PF00702 fHvdrolase) Score=57 4 












E-value=le-13 N=l 






461 


AK023114 


Homo sapiens 


unnamed protein product 


1041 




462 


M93134 


Friend murine 


pol protein 


289 


Ail 






leukemia virus 








463 


AF055473 


Homo sapiens 


GAGE-8 


232 


47 


466 


Y51415 


Homo sapiens 


Human wild type pKe83 protein. 


2625 


inn 


467 


Y51417 


787 


Human pKe83 splice variant protein 


2433 




468 


Y57936 


Homo saoiens 


Human tran^nipmbrarip nrntpin 


1 \jz.y 


OA 
5/0 








HTMPN-60. 






469 


D38552 


Homo sapiens 


The hal nrotein i<i rplatpH to 




inn 

lUU 








cyclophilin. 






470 


Y70013 


Homo sapiens 


Human Protease and associated 


JmJJXf 


inn 








protem-7 (PPRG-7). 






471 


AJ224747 




r^^fprminsil variant r^fKrMAT^T 




1 AO 

100 








including 2 amino acid exchanges 












and an insertion of98 amino acid<i m 












frame. 






472 


W99665 


Homo saniens 


Human *5ecreted nrotein rlon^ 


1 

1 J*K> 


ion 








dul57 12 protein. 






473 


W99665 


Homo sapiens 


Human secreted protein clone 




Oft 








dul57 12protem. 






474 


X63526 


Homo sapiens 


homologue to elongation factor 1- 


2273 


yy 








gamma from A.salina 






475 


X15940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


476 


M60832 


Homo sapiens 


alpha-2 type VIII collagen 


3581 


99 

yy 


477 


AF039697 


Homo sapiens 


antigen NY-CO-31 


1213 


97 


478 


AFl 56929 


Sus scrofa 


inflanunatory response protein 6 






479 


AF264717 


Homo sapiens 


FYVE domain-contain inff Hnal 


JOiU 


00 








SDecificitv orotein nhosohatase 

w«,UiWihjr L/X\/V\/XXX VlX\/lJUxXH(Hd\^ 












FYVE-DSP2 






480 


AF044578 


Homo sapiens 


putative DNA polymerase; POMP 


2478 


94 


481 


X89750 


Homo sapiens 


TGIF protein 


1413 


100 



wo 01/57190 



PCT/USOl/04098 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENnTY 


482 


M93107 


Homo sapiens 


(R)-3-hydroxybutyrate 
dehydrogenase 


1663 


0^ 
y\j 


483 


U58334 


Homo sapiens 


Bbp/53BP2 


1556 


41 


484 


AF151538 


Homo sapiens 


deoxycytidyl transferase; Revlp 


4281 




485 


Z98884 


Homo sapiens 


dJ467Ll.l (KIAA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oligophrenin-4 


3682 


100 


487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 


2969 




488 


X56123 


Mus musculus 


talin 


4353 


11 


489 


AJ278112 


Homo sapiens 


putative cell cycle control protein 


' 335 




490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 115 clone HO VBA03. 


1013 


98 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 


509 




492 


X90530 


Homo sapiens 


ragB 


1926 


99 


493 


X90530 


Homo sapiens 


ragB 


1405 


99 


494 


X90530 


Homo sapiens 


ragB 


1893 


y\j 


495 


AL022394 


Homo sapiens 


dJ51 1B24.3 (KIAA0395 (probable 
homeobox protein)) 


4990 


99 


496 


Y11395 


Homo sapiens 


lantfaionine synthetase C-like protein 
1 


2168 


100 
1 w/ 


497 


AJ010119 


Homo sapiens 


Ribosomal orotein kinase B rRSK-B"> 


4001 




498 


G01563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 




500 


G01082 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5163. 


549 


100 


501 


AC004142 


Homo sapiens 


similar to murine leucine-rich repeat 
protein; possible role in neural 
develonment hv nrnffsin-nrotpin 

interactions; 93% similarity to 
D49802 (PIDrgl 369906) 


3676 


100 


502 


ALl 17544 


Homo sapiens 


hypothetical protein 


1226 




503 


AF203032 


Homo sapiens 


neurofilament protein 


5115 


OQ 

yy 


504 


AL034417 


Homo sapiens 


bK21 5D1 1 .2 (similar to rat gene 33) 


2476 


100 


505 


X69090 


Homo sapiens 


190kD protein 


7546 


99 


506 


U58755 


Caenotbabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl .5; coded for by C. elegans 
cDNA ykl3hl0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C. elegans cDNA yk46d5.5; 
coded for by C. elegans cDNA 
yk43c2.5; coded for by C. elegans 
cDNA yk46e8.3; coded for by C. 
elegans cDNA yk43c2.3; coded for 
by C. elegans cDNA yk46d5.3; 
coded for bv C elegans cDNA 
ykl3fl0.3; coded for by C. elegans 
cDNAyk34bl.3 


782 


55 


507 


AJ293309 


Homo sapiens 


NHP2 protein 


801 




508 


U39045 


Rattus 

norvegicus 


cytoplasmic dynein intermediate 

chain 2B 


3241 


97 


509 


AF063231 


Mus musculus 


cvtoDlasmic dvnein intermediate 
chain 2 




07 
y 1 


510 


AF202893 


Mus musculus 


KifZlb 


4336 


y>j 


511 


Y13115 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 


512 


AB030207 


Homo sapiens 


G camma subunit 




100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 
interacting protein; PBR-IP/PRAXl 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 



wo 01/57190 



PCT/USOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENTITY 


515 


D90868 


Escherichia 
coli 


similar to 


1489 


inn 


516 


X98834 


Homo sapiens 


zinc finger protein Hsal2 


5290 


100 


517 


AF055668 


Mus musculus 


apoptosis-linked gene 4, deltaC form 


2904 


78 


518 


AF019926 


Mus musculus 


pl-otein kinase 


1694 


90 


519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


1561 


99 


522 


AL096766 


Homo sapiens 


dA59H18.1 (KIAA0767 protein) 


2497 




523 


AFl 86249 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


1 \J\J 


524 


AB029012 


Homo sapiens 


KIAA1089 protein 


4933 


100 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


5962 


100 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665 2 


1488 


47 


529 


X14830 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


100 


530 


U80446 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
ykl72e6.3; coded for by C. elegans 
cDNA ykl 58f7.3; coded for by C. 
elegans cDNA ykl58f7.5; coded for 
by C. elegans cDNA ykl72e6.5 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


oo 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


1 on 


533 


AF245505 


Homo sapiens 


adiican 


277 


D i 


534 


AF300612 


Homo sapiens 


N-acetylgalactosamme-4-0- 

sulfotransferase 


993 


59 


535 


AL121928 


Homo sapiens 


bA 18114.3 (pleckstrin and Sec7 
domain protein) 


3333 




536 


AJ271055 


Mus musculus 


iroquois homeobox protein 6 


1724 


76 


537 


AFl 80473 


Homo sapiens 


Not2p 


2267 


100 


538 


AF071059 


Mus musculus 


zinc finger RNA binding protein 


1089 




539 


AF023453 


Homo sapiens 


actin-related protein 3-beta 


2219 


100 


540 


AC003030 


Homo sapiens 


R29828 1 


1401 


70 


541 


AC003030 


Homo sapiens 


R29828 1 


2294 


inn 


542 


AL121889 


Homo sapiens 


dJ1076E17.1 (K1AA0823 protein 
(continues in AL023 803)) 


2152 


100 


543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


Q7 


545 


Y07595 


Homo sapiens 


transcription factor i Fllri 


2373 


inn 


546 


AL133545 


Homo sapiens 


bA386N14.1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


547 


X83618 


Homo sapiens 


hydroxymethylglutaryl-CoA 
synthase 


2647 


inn 

1 \3\J 


548 


AF134726 


Homo sapiens 


NG37 


4359 


99 


549 


AB035356 


Homo s^iens 


neurexin I-alpha protein 


6948 


yy 


551 


AB03790I 


Homo sapiens 


gene amplified in squamous cell 
carcinoma- 1 


5215 


QO 


552 


AB043634 


Homo sapiens 


PAR.6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4875 


99 


554 


AF002223 


Homo sapiens 


myotubularin related 1 


3490 


1 on 


555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PID:g1 171682) 


1611 


inn 


556 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


8328 


100 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


100 



wo 01/57190 



PCT/USOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMrra- 

WATERMAN 


% 

IDENTITY 


558 


X65873 


Homo sapiens 


kinesin heavy chain 


'-tOUKJ 


lUU 


559 


AJ277365 


Homo sapiens 


polyglutamine-containing protein 


S92 


jo 


560 


AF205600 


Homo sapiens 


transposase-iike protein 


407 


97 


561 


X71125 


Homo sapiens 


sIutaminvl-DeDtide cvclotransferase 


1914 


inn 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


97 


563 


X54304 


Homo saniens 


mvosin reeiilatorv lipht rhain 


oy / 


1 riA 
lUU 


564 


AF250842 


Drosophila 
meianogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


566 


AL121893 


Homo aniens 


bAl 89K71 5 Tnovf*! nmfpin Qimilar 

to retinoblastoma binding protein 
fRBBP9^^ 


lUlZ 


lUU 


567 


ALl 17352 


Homo saoiens 


dJ876B10 2 Cnovel nrotMn /"orflinlno 
of rat EX084)) 




yy 


568 


AF228603 


Homo sapiens 


pleckstrin 2 


1 Ot i 


inn 


569 


AF239243 


Homo sapiens 


histone deacetvlase 7 




OO 


570 


AF087695 


Mus musculus 


veli 3 




inn 


571 


AB046381 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sanien<5 


R26529 7 nartial PDS 


1090 


inn 


573 


Y90290 


Homo <ianipn^ 


Human npntiHaQP TTPT?P-'7 rirrkt/^m 

sequence. 






574 


W76734 


Homo sanlen^i 


J.J.UiUCUx XXXXJxCi XViiU UU^dUig UiUlClIl. 


717 
/ IZ 




575 


AL121935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 


853 


78 


576 


Y86217 


Homo sanien^ 


Human QprrpfpH nrntpin T-TXA/Wr^T T^A 

SEOIDNO'132 






577 


AL121716 


Homo s aniens 


dJ209D7'^ 9 fnovel nrntpin^ 




OO 


578 


AL121716 


Homo saniens 


dJ202D25 2 ^novel nrotpin^ 




OO 


579 


X92715 


Homo saoiens 


KRAB /C2H2 rmc fin&pr nrofpin 




07 


580 


X54637 


Homo sapiens 


protein tyrosine kmase 


5564 


98 


581 


X78817 


Homo sanieTis 


d1 15 


1 l*fo 




582 


AJ251245 


Rattus 

norvegicus 


bin rimer nmtpm 9 

wl^^JIO UlllUlilg L/IVIpwJJJI ^ 




71 


583 


AFl 13125 


Homo sapiens 


E-1 enzyme 


581 


100 


584 


Ml 9529 


Sus SKrnfa 




lOOA 

lyuo 


yo 


585 


AF169677 


Homo sapiens 


leucine-rich repeat transmembrane 

nrotpin FT RT^ 


3403 


100 


586 


D87685 


Homo saoiens 


•>-UlXtlul UJ ilUllKUl UCUlawlUilUll IClVLUI 

TFnS(S34159). 


oUo^ 




587 


Y00876 


Homo saoiens 


Human T APH.1 nrofpin cp/nipn/^p 
xiUlilall LiX\riVl piviciii oC^ueiii«c 


9110 
Zl lU 


inn 

lUU 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 

25 


2111 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCN1 fPl*A4812^»^ 


12033 


99 


590 


AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 

iiC/iiA 1 cpcal UUIlLaUllUg prUivUl J 


1979 


100 


591 


Y57396 


Homo saoiens 


Human Ivcnpn^vmp T VrM 

polypeptide. 


olH 


inn 


592 


AJ297743 


Mus musculus 


tor<iinTl nrntpin 






593 


AF164796 


Homo sapiens 


NADHiubiquinone oxidoreductase 

ivjuL/ivv^ allUUllH iltilllUiUg 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 

OPnP ^ <«1rhnp Vn FkPlV/f^'^ 

gciic J Clone riL>iJS\iyiHj , 


749 


94 


595 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gcuc J Clone xiJ_/L/Jt\jYi*t3. 


824 


100 


596 


Y77123 


Homo sapiens 


Human neurotransmission-associated 
protein (NTAP) 998868. 


2102 


98 


597 


AF215703 


Drosophila 


KISMET-L long isofoim 


1880 


65 



wo 01/57190 



PCT/USOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NIIMKPR 


SP£CI£S 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 






melanogaster 








598 


AF070447 


Homo sapiens 


barrier-to-autointegration factor 


290 




599 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


372 




600 


X79828 


Mus musculus 


NKIO 


202 




601 


AB004109 


Cricetulus 
griseus 


phosphatidylserine synthase 11 


2262 


92 


602 


U94988 


Mus musculus 


Nulpl . 


2912 


89 


603 


U94988 


Mus musculus 


Nulpl 


2800 


86 


604 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2850 


100 


605 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2530 


1 WW 


606 


X82260 


Homo sapiens 


RanGAPl 


2929 


100 


607 


X82260 


Homo sapiens 


RanGAPl 


1843 


97 


608 


AF160909 


Drosophila 
melanogaster 


BcDNA.LD03471 


943 


JO 


610 


X74801 


Homo sapiens 


gamma subunit of CCT chaperonin 


2745 


99 


611 


AL03I427 


Homo sapiens 


dJ167A19.1 (novel protein) 


1608 


1 WW 


612 


Y71072 


Homo sapiens 


Human membrane transport protein, 
MTRP-17. 


445 


100 


613 


X16396 


Homo sapiens 


precursor polypeptide (AA -29 to 
315) 


1749 


inn 


614 


AK000281 


Homo sapiens 


unnamed protein product 


1814 


99 


615 


AB011]28 


Homo sapiens 


KIAA0556 protein 


5761 




616 


U19361 


Petromyzon 
marinus 


NF-180 


20 S 


91 


617 


AF045555 


Homo sapiens 


wbscrl 


1208 




618 


AF045555 


Homo sapiens 


wbscrl alternative spliced product 


1318 


100 

A WW 


619 


U22229 


FeJis catus 


ribosomal protein L41 


128 


100 


620 


Y17169 


Homo sapiens 


A6 related protein 


1819 


100 


621 


Y12065 


Homo sapiens 


hNop56 


2956 




622 


AF177758 


Homo sapiens 


ubiquitin specific protease 16 


2998 


100 


623 


AF3 17425 


Homo sapiens 


GAC-l 


3866 


100 


624 


AL050297 


Homo sapiens 


hypothetical protein 


1227 


00 


625 


AC007204 


Homo sapiens 


BC273239_1 


3398 


99 


626 


Z68747 


Homo sapiens 


imogen 38 


2024 


99 


627 


Z68747 


Homo sapiens 


imogen 38 


1958 


07 
y 1 


628 


Y70229 


Homo sapiens 


Human RNA-associated protein-10 
(RNAAP-10). 


3424 


99 


629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 
gene protein-S 


613 


100 


630 


AFl 19664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1574 


100 


631 


AF119664 


Homo sapiens 


transcriptional regulator protem 
HCNGP 


1150 


89 


632 


Y17849 


Homo sapiens 


ganglioside-induced differentiation 
associated protein 1 


1839 




633 


X55740 


Homo sapiens 


5-nucleotidase 


3012 


100 


634 


AF039688 


Homo sapiens 


antigen NY-CO-3 


931 


100 


635 


AFl 19662 


Homo sapiens 


E46 protein 


2424 


100 


636 


AB007836 


Homo sapiens 


Hic-5 


2544 


inn 


637 


AF077818 


Mus musculus 


syntrophin-associated serine- 
threonine protein kinase 


2027 


44 


638 


AL035455 


Homo sapiens 


dJ1018E9 1 (YAMP Cvesicle- 
associated membrane protein)- 
associated protein B and C) 




OA 


639 


AF078844 


Homo sapiens 


hqp0376 protem 


416 1 81 



wo 01/57190 



PCTAJSOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH. 
WATERMAN 


% 

IDENTrrY 


640 


U28377 


Escherichia 
coli 


ORF_f239; was 0RF_fl91 and 
ORF_fl 94 before splice 


1198 


1 \J\t 


641 


AK024442 


Homo sapiens 


FLJ00032 protein 


1677 


56 


642 


U58682 


Homo sapiens 


ribosomal protein S28 


340 


100 


643 


X57432 


Rattus rattus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA0350 protein 


5186 




646 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding 
protein, Y2H56, 


1178 


98 


647 


AB029482 


Mus musculus 


JNK-binding protein JNKBPl 


4609 


81 


648 


AB009053 


Arabidopsis 
thaliana 


contains similarity to isoamyl 
acetate-hydrolyzing 
esterase~gene id:MQB2 25 


407 


44 


650 


AC002550 


Homo sapiens 


Unknown gene product 


858 


99 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


66 


652 


X60155 


Homo sapiens 


zinc finger 41 


4349 




653 


X53330 


Platynereis 
dumerilii 


H4 protein (A A 1-103) 


523 


100 

1 vv 


654 


AC003682 


Homo sapiens 


R27945 2 


2558 


100 


655 


X80473 


Mus musculus 


rabl9 


596 


56 


656 


J02649 


Rattus 
norvegicus 


unknown protein 


201 


95 


657 


AC006014 


Homo s^iens 


similar to RFP transforming proteinj 
similar to P14373 (PID:gl32517) 


1331 




658 


X92972 


Homo sapiens 


protein phosphatase 6 


1666 


100 


659 


L35269 


Homo sapiens 


zinc finger protein 


2803 


99 


660 


AC003682 


Homo sapiens 


F18547 1 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-i 


4195 


99 


662 


X17620 


Homo sapiens 


Nm23 protein 


965 


99 


663 


ABD15617 


Homo sapiens 


ELKS 


1501 


80 


664 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2331 


100 


665 


AJ248283 


Pyrococcus 
abyssi 


LACTOYLGLUTATHIONB 
LYASE (EC 4.4.1.5) 
METHYLGLYOXALASE'^ 
(ALDOKETOMUTASE) 
(GLYOXALASE I). 


254 


40 


666 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8819 


99 


667 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8589 


97 


668 


AFl 53450 


Manduca sexta 


juvenile hormone esterase binding 
protein 


225 




669 


AF227198 


Homo sapiens 


CrkRS 


7231 


99 


670 


X99586 


Homo sapiens 


SMT3C protein 


441 


o / 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 
human OC-2 protein. 


2593 


100 


672 


AJ132702 


Mus musculus 


ATFa-associated factor 


3240 


88 


673 


AF204159 


Homo sapiens 


Dotassium lar&e conHiictancft 
calciimi-activated channel beta 3a 
subunit 


l*rOv 


ll/U 


674 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6142. 


558 


99 


675 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5327. 


141 


77 


676 


AB016839 


Homo sapiens 


mobl 


419 


42 


677 


D86970 


Homo sapiens 


similar to mvosin heaw chain * 
Containing ATP/GTP-binding site 
motif A(P-loop) 


161 




678 


U83115 


Homo sapiens 


non-lens beta gamma-crystallin like 
protein 


8569 


99 


679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 

protein 


2181 


100 



wo 01/57190 



PCT/USOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 




WATERMAN 
SCORE 


% 

IBFNTTrV 


680 


M27685 


Mus musculus 


ultra-high sulphur keratin 


650 


58 


681 


U04968 


Cricetulus 
griseus 


nucleotide excision repair protein * 


3712 


97 


682 


AFl 19663 


Homo sapiens 


G-protein gamma- 12 subunit 


356 


100 


683 


G03733 


Homo sapiens 


Human secreted proteui, SEQ ID 
NO: 7814. 


342 


100 


684 


X67699 


Homo sapiens 


CDw52 antigen 


297 


100 


685 


AF022789 


Homo sapiens 


ubiquitin hydrolyzing enzyme 1 


1892 


100 


686 


AJ001006 


Mus musculus 


EMeg32 protein 


938 


96 


687 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


688 


AF019661 


Mus musculus 


zeta proteasome chain; PSMA5 


1214 


100 


689 


AF156557 


Homo sapiens 


stomatin related protein 


2036 


100 


690 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8041. 


593 


100 


691 


AF161512 


Homo sapiens 


HSPC163 


738 


100 


692 


AL031115 


Homo sapiens 


ZXDA, ZXDB (zinc finger X-linked 
protein) 


4298 


100 


693 


L40410 


Homo sapiens 


thyroid receptor interactor 


806 


100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDING 
PROTEIN-like; similar to P22059 
(PID:gl29308) 


2533 


99 


695 


AF169411 


Rattus 
norvegicus 


PAPIN 


4144 


52 


696 


Y58168 


Homo sapiens 


Human hydrolase homologue HHH- 
4. 


2144 


100 


697 


AF271994 


Homo sapiens 


dopamme responsive protein DRG-1 


1613 


100 


698 


Y41741 


Homo s^iens 


Human PRO704 protein sequence. 


1323 


100 


699 


AL133506 


Unknown 


/prediction=(method:""genscan"", 
version:""1.0"", score:""109.13""); 
/prediction=(method: 


825 


48 


700 


Y96870 


Homo sapiens 


Human goose-type lysozyme 
(GOLY). 


1032 


100 


701 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


1190 


100 


702 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


937 


95 


703 


AJ242832 


Homo sapiens 


caipain 


3756 


100 . 


704 


S52624 


Homo sapiens 


unknown 


185 


100 


705. 


AF005081 


Homo sapiens 


skin-specific protein 


652 


100 


706 


Y16793 


Homo sapiens 


keratin^ type I 


2232 


100 


707 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


455 


69 


708 


AF113220 


Homo sapiens 


MSTP040 


686 


100 


709 


Y44985 


Homo sapiens 


Human epidermal protem-2. 


408 


65 


710 


Y16132 


Homo sapiens 


CDT6 


1874 


100 . 


711 


Y68775 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-7. 


2407 


100 


712 


X63422 


Homo sapiens 


H(+)-transporling ATP synthase 


209 


100 


713 


AFl 69968 


Mus musculus 


DNA binding protein DESRT 


1467 


79 


'714 


X52563 


Bos taums 


permability increasing protein 


383 


29 


715 


AJ277739 


Homo sapiens 


RPBllblalpha protein 


480 


98 


716 


AL135791 


Homo sapiens 


bA162G10J (zinc finger protein) 


401 


98 


717 


AF223466 


Homo sapiens 


HT015protem 


1311 


97 


719 


AFl 17383 


Homo sapiens 


placental protein 13; PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJ181C9.2 (Rho GTPase activating 
protein 8 (RhoGAP, pSORhoGAP)) 


324 


100 


721 


AL163815 


Arabidopsis 
thaliana 


putative protein 


653 


61 


722 


G01436 


Homo sapiens 


Human secreted protein, SEQ ID 


418 


96 



wo 01/57190 



PCT/USOl/04098 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 








NO* SSI 7 






723 


AF282919 


Mxis musculus 


Zfp228 


349 


49 


724 


AB023191 


Homo sapiens 


K1AA0974 protein 


2953 


100 


725 


.AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP 
(benzodiazapine receptor (peripheral) 

{iVlDKf riSKy rtiJsJOy lory 

Isoquinoline-binding protein)) LIKE 


920 


100 


726 


AL021939 


Homo sapiens 


dJ352A20.2 (aldehyde 

ucny urogenose lainiiy proxem ) 


1764 


100 


727 


AF182426 


Rattus 


arylacetamide deacetylase 


791 


42 


728 


Y08565 


Homo sapiens 


UDP-Ga]NAc:polypeptide N- 

aceiyigaiaciosammyiuansierase 


3331 


99 


729 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell 
proiein 


1652 


99 


730 


AL078606 


Arabidopsis 


putative protein 


277 


55 


731 


Y73352 


IJLVUIV aolJlvUo 


xiixviYL Clone x /jjcjOo protem 
sequence. 


1720 


100 


732 


AF178432 


Homo sapiens 


SH3 protein 


3302 


100 


733 


Yl 78'^9 


TTl iTVi on 

nuiiidii 
endogenous 

ICITU VITUS IV 


env protein 


223 


34 


734 


Y28859 


Homo sapiens 


Human mesoderm induction early 
response protein ERl » 


2067 


98 


735 


U09355 


Oryctolagus 

PTi n 1 1 In c 


protein phosphatase 2A1 B gamma 
subunit 


2352 


99 


736 


Y94922 




Human secreted protein clone pv6 1 

nrntpin QPmipnop QT70 1V\ XT/^>^0 


724 


99 


737 


AB027003 


tniiQr'iiliic 

IVi-Uo lllUoWUiUiJ 


proLcm pnospnaiase 


378 


84 


738 


AF 11 2200 




iN/vL/ri-oxiaoreauciase dio suDunit 


739 


100 


739 


AFl 12200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


88 


740 


AF3 02154 


llV/llIvP OClUlCild 


ox^o proiem 


6556 


100 


741 


B25681 




Human secreted protein sequence 
cncoaeu oy gene 1 1 orxi il) JNU. /U. 


1410 


99 


742 




Homfi <5ariiPTi<: 

XX\JxLX\J OOlJlvllO 




1237 


99 


743 


L27479 


Homo <5anipTi<? 


^xZ»D 


1206 


97 


744 


Y66745 


Homo ^nipn«i 


A^PTTlViTSITlA-KnunH t-kf/N+oin 'DT> 1 1 0/C 

ivicuiurcUiC'*QuuiiU proicin r^ivwi loo. 


3 So 


99 


745 


AJ001019 


Homo sapiens 


ring finger protem 


1292 


99 


746 


X68453 


kJUd dviuia 


iuuuiin''iyrosme iigase 


1882 


94 


747 




nino QsmiAnc 

XX\fkU\I Snl 111 vlld 


numan uansmemDrane protem 

XX 1 jyii 1 1 i , 


1 1 T^ 
1173 


100 


748 


AFl 5 1069 


Homo ^antPTiQ 

XX\JllX\M OuLylvlid 




1694 


96 


749 


AFl 82404 


Homo sanieriQ 


luiiuii^uuxiariai uncoupling proiem i 


1674 


100 


750 


AL121993 


Homo sapiens 


dJ776P7.1 (Novel protein) 


2500 


99 


751 


AF 149825 


Homo ^nipnQ 

IXwlllV iXl|/lvlld 




2253 


100 


752 


AL008635 


Homo sapiens 


dJ510H16.2 (high-mobility group 
pxoiem z~iiKe j ) 


3026 


99 


753 


Y57914 


Homo ^anipTiQ 


xiumdn uonsmemorane protem 
HTMPN-38. 


1124 


100 


754 


AF285109 


Hnrno QSiTiiAnc 


oepim D isoiorm Jts 


1766 


100 


755 


AF004161 


cuniculii^ 


peroxisomal Ca-dependent solute 

wCUl Ivi 


2371 


95 


756 


Z19585 


Homo saoien^ 


mi uiii uiiauuiilim~H 


4/3 y 


100 


757 


AP001745 


Homo <Sflnipn<: 


Similar to zinc finger 5 protein 


1857 


100 


758 


AF190664 


Mus musculus 


LMBR2 


555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G13.3 (novel protein similar to 


999 


94 



wo 01/57190 



PCT/USOl/04098 



SEQ 

m 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMIFH- 
W^ATERMAN 


% 

IDENTITY 








bovine and moti^ het^i-^nluhle 'N^F 
attachment protein (SNAP-beta) ) 






761 


AC003007 


Homo sapiens 


Unknown gene product (partial) 


649 


96 


762 


U66372 


Bos taurus 


ribosomal protein S29 


210 


7*^ 
ID 


764 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity 
modifying protein SEQ ID NO: 1 . 


1152 


100 


765 


U88169 . 


Caenorhabditis 

elegans 


similar to molybdoterin biosynthesis 
MOEB proteins 


1204 


65 


766 


ALII 8506 


Homo sapiens 


dJ591C20 3 1 fnovel DnaJ domain 
protein, similar to mouse and bovine 
cysteine string protein) 




1 no 


767 


AK024693 


Homo sapiens 


unnamed protein product 


3767 


100 


768 


Z11518 


Homo sapiens 


histidvl-tRNA synthetase 


2582 


100 
1 vv 


769 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 
-19 to 4525) 


25529 


100 


770 


AC009360 


Arabidopsis 
thaliana * 


Contains 3 PFI00400 WD40 G-beta 
repeat domains. 


J J J 


J J 


771 


AB037685 


Mus musculus 


LANP-like orotein 




Ql 


772 


AL161578 


Arabidopsis 
thaliana 


putative protein 


335 


46 


773 


AL161578 


Arabidopsis 
thaliana 


DUtative nrotein 




H / 


774 


AY008271 


Homo sapiens 


helicase SMARCADI 


JZO't 




775 


Y2159I 


Homo sapiens 


Human secreted protein (clone 
CC332-33). 


1127 


96 


776 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 

gene 89. 


752 


100 


777 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
aene 89 


752 


100 


778 


W88853 


Homo sapiens 


Polvnentide frapment pnmH<»r1 Viv 

gene 89. 




1 oo 


779 


AF196481 


Homo sapiens 


RING fineer nrotein- FXY2 




lOO 


780 


AL035427 


Homo sapiens 


dJ769N13.1 (KIAA0443 protein.) 


1609 


54 


781 


AB026187 


Homo sapiens 


nrotoca dh erin -Xa 






782 


B24458 


Homo sapiens 


Human 'secrptf^d TirntMn Qpniipnrp» 

encoded by gene 22 SEQ ID NO:83. 


1 009 


1 on 


783 


AB027289 


Homo sapiens 


cvclin-H bindinE' orotein 1 


«J*tZ 1 


100 


784 


G02916 


Homo sapiens 


Human secreted nrotein SFO TTi 
NO: 6997. 


697 
oz / 


100 
lUU 


785 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


786 


AJ245820 


Homo sapiens 


type I transmembrane receptor 


4624 


100 


787 


Z48042 


Homo sapiens 


GPI-anchored nrotein nl '^7 




OO 


788 


AL031782 


Homo sapiens 


dJ708F5 1 fPUTATIVE novel 
Collagen alpha 1 LIKE protein) 


97^0 


100 


789 


AJ131245 


Homo sapiens 


Sec246 protein 


6609 




790 


AFl 07203 


Homo sapiens 


ataxin 2-binding protein 


900X 


100 


791 


Y14690 


Homo sapiens 


procollagen alpha 2(V) 


600 




792 


AL031055 


Homo sapiens 


dJ28H20.2 (novel protein) 


1267 


100 


793 


Y36194 


787 


Human secreted protein 


9051 




794 


AB028I27 


Homo sapiens 


mannosyltransferase 


2138 


96 


795 


AC007228 


Homo sapiens 


R31665 2 




70 

/y 


796 


AL049482 


Arabidopsis 
thaliana 


DUtative nrotein 


*r JO 


Hi 


797 


AC004528 


Homo sapiens 


R32184 3 


891 


91 


798 


AB037830 


Homo sapiens 


KIAA1409 protein 


7532 


100 


799 


X53793 


Homo sapiens 


5' half of the product is homologues 
to Bacillus subtiis SAICAR 
synthetase, 3' half corresponds to the 
catalytic subunit of AIR carboxylase 


2232 


100 



wo 01/57190 



PCTAJSOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIFTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


800 


Y99350 


Homo saoiens 


Human PRO^VR H JNO?! nmtno 
acid sequence SEQ ID NO:33. 


1 


1 AO 

luU 


801 


AB042636 


Homo saniens 


iiinctoohilin tvnp^ 




An 
4/ 


802 


AB029324 


Rattus 


TIP120-family protein TIP120B 


3916 


90 


803 


AB029324 


Rattus 
norvegicus 


TTP1?0-familv nrotpin TTP19nR 


zlQ^I 


OA 


804 


AF251040 


Homo <>ar>ien<i 


mitativp niif*lp?ir nrAfpin 

I^UlCIliVV \X\X\fi.^Ckl L/i\Jldil 


9110 


1 OA 

lUU 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 

JllV^x ^ LalJxSJxixl \^ 


2879 


100 


806 


U87305 


Rattus 

norvepini«: 


transmembrane receptor UNC5H1 


3257 


90 


807 


AF118889 


Rattus 


b-tomosyn ispfoma 


3155 


97 


808 


AF226993 


Rattus 
norveoiniQ 


selective LIM binding factor 


8793 


95 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 

1X00 Jm ■ — • 


3939 


99 


810 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 
v^uii<igcn cupiia 1 JbJLisjj/ proieui ) 


1546 


100 


811 


AC002542 




bimnar to v^. eiegans r 1 1 axu.j, oUyo 
*?iTnilaritv to 7<?R907 /PTn*©! im^lQ^ 




1 A A 

100 


812 


U83246 


Homo ^anipn^ 


r^Anini^ T 


OUO 




813 


AF242552 




i villi Will 




1A 

J4 


814 


X52332 


Homo *;anipn<i 




10 J 1 


oo 
93 


815 


X52332 


Homo sapiens 


zinc finger protein 10 


2423 


99 


816 


Y09631 




r'l-DP 1 proiein 


OOK 

2935 


AA 

99 


817 


X71997 


norvegicus 


Jiiyusin 1 


3oo3 


AO 

98 


818 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain ' 


11105 


98 


819 




nuiiio Sapiens 


Human cyclic nucleotide 
pnospnoaiesier rJL/Jboj3(^ii^ ammo 
acid sequence. 


3790 


100 


820 


AF08 1 947 


A/TliQ ■fniicf'iiliic 


tektin 


1 134 


O 1 

81 


821 


AL035106 


Homo sapiens 


dJ998Cll.l (continues in 
iim./vLi^*f jiyz as D/\zoyri4. i ) 


871 


100 


822 


AF022795 


XIUIIIM bapicnb 


1 vjr ueia recepior associaiea protem^ 
1 


385 


24 


823 


AF015770 


Mus musculus 


radical fringe 


1422 


82 


824 


U82695 




PYArpccArl.Y/i'^fiQT'Q niYttAim 

cApr cs»2>cu**yv.i|zoo 1 D pruLCin 


1 /I/! /! 

1444 


AA 

99 


825 


X77371 


auratus 




1 

041 


78 


826 


ABO 14576 


Homo ';antpn<i 


KTA XC\(\lfi nrAtpin 


OOA 


TO 

79 


827 


AL049733 


Homo sariien<i 




lDo4 




828 


AF222980 


Homo sapiens 


disrupted in Schizophrenia 1 protem 


4418 


100 


829 


Z31S60 


Horn A carviAnc 


50A"-^ 


loo J 


1 A A 

100 


830 


AF295773 


Homo QflniffiQ 


fai guanine nucieouae □issociauon 
stimulator 


4/1 / 


AO 

99 


831 


AB041926 


Homo Qftnipnc 


vjv-'fv lamiiy lunase xviiinjv*z 


oooo 


1 AA 

100 


832 


L04948 


S fl P n 51 FAin \/ f f» 

s cerevi<siae 


miiocnoncmai u ansporier proiein 


338 


35 


833 


AJ007012 


Mus miKciiliiQ 


l^lou l^lUlCUi 


/U4 


94 


834 


Z34289 


HOfTlA cnniptic 

XX\3\%X\J dajpidia 


nucleolar pnospnoproiein pi 


34j*> 


AA 

99 


835 


U10991 


Homo cjiT^iPttc 

X x\j\xi.\3 da^IClld 




o430 


AO 

9o 


836 


AF230877 


Homo laniPTiQ 


iviir- 1 J 




oo 
99 


837 


X58288 


Homo sapiens 


protein-tyrosine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankvrin fl3rank-2^ 


9631 


ion 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 



wo 01/57190 PCTAJSOl/04098 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


840 






anKjrnn repeal proiem 


oUz 


99 


841 


AF053711 


Serinus 
canaria 


neurofilament medium subunit 


192 


31 






xiojno Sapiens 


similar to Homo sapiens ribosomal 
proiem i^iu encoQeu oy oentsanx 


AAA 

990 


96 


843 


U76343 


Homo sapiens 


GABA transport protein 


2992 


98 


844 


Y13645 


Homo sapiens 


uroplakin II 


897 


100 






Homo sapiens 


similar to rat general mitochondrial 
mamx processmg protease mivJN A 


2710 


99 


846 


AF 192529 




iNicmdim'-jriCK proiein, iNr v^j 


/U4/ 


1 AA 

100 


847 


AFl 92522 




x>iiemaiui*'i^icK v^j proiem, iNro3 


j4// 


1 AA 

100 


848 


X60489 


T-TaITIA C5>T>1PT1C 


ClUllgaliUn Idl/lUr'*i'i/Cia. 


1 XOZ 


1 AA 

100 


84Q 


Ar007904 






ZZl 1 


ZT 

67 


850 




A1TIA caniAYic 
nuiiiu aapicild 




z4ul 


1 AA 

100 


851 


AL121583 


Homo sapiens 


bA358N2.1 (novel protein) 


353 


61 




^tOH- / J 


xiomo Sapiens 


glucokinase regulator 


3155 


99 


Q.JJ 




numo sapiens 


ajj/cio^ ^Dxij-uomain Dmamg 
protein 1) 


1 OOil 

1884 


98 


OJ*T 




Homo sapiens 


Fas-associated phosphatase- 1 


r% c\r\ 

390 


36 


O J J 




jvaiius 
norvegicus 


pyruvate dehydrogenase phosphatase 

isoen2yme 2 




80 


856 


Y11411 


Homo sapiens 


pristanoyl-CoA oxidase 


3595 


98 


O J / 


\/f071 
iVi7 / 1 oo 


Strongylocentr 
otus 

p p ur dlliO 


tektm Al 


290 


46 






jiuiiiu bapicns 


nippocaicm-iiKe protem 4 


AAC 

995 


100 


859 


AF164791 


Homo sapiens 


putative 38.3kDa protem 


1795 


100 






riomo sapiens 


nomeoDox protein u l X2 




93 


OU 1 




rvaiLUS 

ri Af*i/ A rvi 1 c 

norvegicus 


golgi peripheral membrane protein 


1820 


81 


862 


X16Q01 


nuuiu odpieuo 


'^nirVk eiiKimil- t\fX> AD'S A /HA 
DXJKD SUDUnil 01 ikAdjV / /4 


1284 


100 


863 


M12140 


Homo sapiens 


envelope protein 


202 


81 


864 


AFl 61459 


Homo sapiens 


HSPC109 


815 


98 




AT lAQOSa 


Homo sapiens 


aJ7i oFl 1.1.1 (novel class n 
aminotransferase similar to serine 
palmotyltransferase (isoform 1)) 


444 


100 


866 


A/1771 X'^ 

iVl / / 1 


1} Affile 
XvaLlUS 


alpha** 1 -macroglobulin 


227 


45 


867 


AF27266'? 


XiUllIiJ bctpiCXlo 


gcpnynn 


i /OJ 


1 AA 

1 00 


868 


X75285 


A^llC TV»11 0/^11 111 C 


fiKnlin-9 

iiuuiin-z 


3zjo 


87 


869 


X82494 


l-TAmA e<»r\iPTic 
XiUiilU odpjdlo 


fiViiilin 9 


340/ 


AA 

99 


870 


AJ297743 


IV/fnc tniicr*iiliic 


LursiiLD proiem 


lo9 


43 


871 


AJ278313 


Homo sapiens 


phospholipase C-beta-la 


6258 


99 


879 




riomo sapiens 


ubiquitin-specific protease 3 


256 


43 


873 


YQ1Q55 


nuiiiu adpicns 


Hiunan cytoskeleton associated 
protein 10 (CYSKP-10). 


535 


100 


874 


A 10004 14 


jnuxiiu bdpiens 


Cdc42-interacting protein 4 


113o 


53 


875 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain 
enzyme A" \JL»JLv/iN 


627 


100 


876 


Y4X5S6 


nuijio sapjens 


Human breast tumour-associated 
protein 47. 


2537 


98 


O i / 




UAT¥m coniAne 

nomo sapiens 


mtersectin 2 long isoform 


8764 


99 


87X 




vj U5>i>ypiuni 
hirsutum 


proline^rich cell wall protein 


1 AA 

192 


35 


879 


AFl 77 169 


Homo sapiens 


tronomorhilm 9 


1 7A0 




880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPRN-terminal sequence. 


210 


23 



wo 01/57190 



PCT/USO 1/04098 



SEQ 
ID 
NO: 


ACCESSION 

Ml IMRFR ' 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENTITY 


881 


AL021068 


Homo sapiens 


dJ206D153 


2615 


00 


882 


AC005498 


Homo sapiens 


R31665 2 


318 


82 


883 


AF165518 


Homo sapiens 


MAGOH isoform 


182 


04 


884 


D2I211 


Homo sapiens 


protein tyrosine phosphatase (PTP- 
BAS, type 3) 


368 


43 


885 


U13045 


Homo sapiens 


nuclear respiratory factor-2 subunit 
betal 


869 


oz 


886 


X52836 


Homo sapiens 


tryptophan hydroxylase (AA 1 - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 




888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


08 


889 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 




inn 


890 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 


1024 


100 


891 


W67928 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 4. 




1 Aft 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


100 


893 


Y66648 


Homo sapiens 


Membrane-bound protein PRO! 120. 


4722 


99 


894 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


3606 


96 


895 


A29218 cd 
1 


Homo sapiens 


19-NOV-1998 DNA encodme G- 
protein counled 7 TM recentor with 
AXORl 5 activity. 


Z^x to 


1 AO 
iUU 


896 


AJ000332 


Homo sapiens 


Glucosidase II 




00 


897 


X98259 


Homo sapiens 


M-phase phosphoprotein 8 


1085 


100 


898 


X57110 


Homo sapiens 


c-cbl protein 




OO 

yy 


899 


X63652 


Homo sapiens 


inter-aloha-trvosin inhibitor heaw 
chain ITIHl 


337/\ 


OS 

yo 


900 


X85134 


Homo sapiens 


RB protein binding protein 


2816 


99 


901 


LI 1672 


Homo sapiens 


zinc finger protein 


9047 


j6 


902 


Y85565 


Homo sapiens 


Human homoloeue of I rH<5- 
UNC-53/2) sequence. 




03 


903 


X54871 


Homo sapiens 


ras related protein Rab5b 


1094 


1 AA 


904 


Z98265 


Homo sapiens 


plakophilin 3 


406S 


1 AA 


905 


AL035295 


Homo sapiens 


hypothetical protein 


959 


00 

yy 


906 


AF051782 


Homo sapiens 


diaphanous 1 




3S 


907 


AF208536 


Homo sapiens 


nucleotide binding protein; NBP 


1372 


1AA 


908 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2365 


08 
yo 


909 


U79240 


Homo sapiens 


serine/threonine protein kinase 


9386 


00 
yy 


910 


AJ132545 


Homo sapiens 


protein kinase 


2921 


1AA 


911 


AJ132545 


Homo sapiens 


protein kinase 


1637 


99 


912 


AL121733 


Homo sapiens 


hvpothetical nrotein 


1344 


QO 

yy 


913 


Y67579 


Homo sapiens 


Human death inducer-obliterator 1 
(DIO-1) polypeptide. 


1S86 


1 AA 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


00 
yy 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


06 


916 


M94362 


Homo sapiens 


lamin B2 


2357 


93 


917 


AJ011654 


Homo sapiens 


triple LIM domain protein 


3439 


1 AA 
lUU 


918 


AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 
protein 1 


5776 


88 


919 


AF054986 


Homo sapiens 


putative transmembrane GTPase 


1816 


1 AA 


920 


U95822 


Homo sapiens 


putative transmembrane GTPase 




100 


921 


Y11588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


922 


X84195 


Homo sapiens 


acylphosphatase 


S10 


1 AA 


923 


U72882 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1400 


OO 

yy 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase-8 
precursor 


2162 


100 



wo 01/57190 



PCTAJSOl/04098 



SEQ 
ID 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


926 


AE001968 


Deinococcus 

1*3 ff i Off 1 1 n Q 


hypothetical protein 


147 


27 


927 


W81576 




j2rD v-maucea o-proiem coupieu 
1 ci^cpiur \ j2tjj\rz, ) puiypcpiiuc. 


1778 


100 


928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


930 


Y91444 




Human secreted protein sequence 
encoded by gene 42 SEQ ID 
NO:165. 


1401 


100 




I 71U't*t 


xiuiiio sapiens 


Human secreted protein sequence 
encoueu oy gene oxsi^ ixj 

rWJ.D 1 /. 


1243 


100 


932 


D90279 




i./Uiiagcn aipna lyy ) cnam precursor 


569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


1587 


96 


934 


AF147790 


.Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 
Q08151 P28185 QOllll Q43554; 
match: Q08150 Q40195 P20340 
Q39222; match: Q40368 P36412 
•P40393 Q40723; match: CE01798 
Q38923 Q40191 Q41022; match: 
Q39433 Q40177 Q40218 Q08146; 
match: PI 0949 PI 1023 Q16948 
Q20337; match: Q25389 P25228 
P20336 P05713; match: P35276 
Q08147 P17609 P22128; match: 
V213//1 P3o410P3529I; GTP- 

DUlQmg 


726 


94 


936 


AB04I51'? 

r\.ijyj'^ X J J J 


jnuiiiu dopicna 


sperm antigen 


1054 


38 


937 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


3914 


100 


938 




nomo sapiens 


homeobox transcription factor 


1744 


100 


939 


AP1 11 ]n/> 


rxKjiiiyj bdpicns 


protein serine/threonine phosphatase 
H reguiaiory suDunil l 


4682 


99 


940 


Y 17999 




i^yTK 1 D proiem Kinase 


3331 


99 


941 


AF305872 




uiyrogioouim 


455 


92 


942 


AF263462 


Homo sapiens 


cingulin 


5939 


99 


943 


AK024449 


nuiiiu ddpiciis 


ri/juuujz protem 


1616 


61 


944 


Y35911 


Homo sapiens 


Extended human secreted protein 
sequence, oHv^ Mj nu, loU. 


262 


35 


945 


AB015320 


Homo sapiens 


sigmalB subunit of AP-1 clathrin 
adaptor complex 


599 


71 


946 


Z82287 


elegans 




229 


35 


947 




xiuiiiu odpicns 


leucyi IKJNA syntnetase 


6207 


99 


948 


049057 


JXallUo 

norvegicus 


rAO 


3846 


62 


949 




riUlLlU oapiCIid 


unnamea proiem product 


1659 


100 


950 


AL021578 


Homo sapiens 


dJ453C12.6.1 (uncharacterized 
hypothalamus protein (isoform 1)) 


257 


42 


951 




jiuiuu aapiens 


ditlerentiation-associated Na- 
aepenaeni morganic pnospnate 

\AJ\X dJlopUi VC\ 


3063 


99 


952 


AFl 10532 


T-?niinrk Cfinipnc 
xi\j\ix\j oa|j ivija 


unuoupjjujg proiem uCj'-4 


1561 


100 


953 


X83587 


Mus musculus 


1A13 protein 


1420 


59 


954 






cuD4Di^i / (novel protem) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase-like 
protein (HFASLP). 


2377 


100 


956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 
acid sequence SEQ ID NO:292. 


522 


55 



wo 01/57190 



PCT/USOl/04098 



SEQ 

m 
xV 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

iDENnry 


957 


U68535 


Mus musculus 


aldo-keto rpdiirta*?p 


HDl 


73 


958 


AC007067 


Arabidopsis 
thaliana 


T10O24 10 




57 . 


959 


U72194 


Mus musculus 


muskelih 




on 


960 


AE003661 


Drosophila 
melanogaster 


CGI 5 168 9ene nrodnct 


977 


54 


961 


X80332 


Mus musculus 


rab20 






962 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sftniiftnrp 


3916 


99 


963 


Y673I5 


Homo sapiens 


Human secreted protein BL89_13 

amino ariH spoupuri* 


3916 


99 


964 


L32602 


Rattus 
norvegicus 


homeodomain ISQ "^41 


1 OZl 


yo 


965 


Z97832 


Homo sapiens 


dJ329A5 3 fKlAA06460 nrotHn^ 


JJOi 


yy 


966 


W88995 


Homo sapiens 


PolvoentiHp frafytnpnt ptipaHpH \wt 
gene 146 


17^ 
i /o 


jy 


967 


U12465 


Homo sapiens 


ribosomal protein L35 


604 


100 


968 


AF151803 


Homo sapiens 


CGl-45 nrotein 




/a 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 
ffene 137 clnne HMWTF'^S 


1348 


98 


970 


L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 


703 


100 


971 


AJ133521 


Drosophila 
buzzatii 


protease, reverse transcriptase, 

HhrkTlllf^lpflCP T-T intpar!ic<a 


194 


23 


972 


AC006017 


Homo sapiens 


N-acety]galactosaminyltransferase; 

^liiiiicu LU V^iV*r/J ^X^lL/.gl lyjyDDy) 


3271 


100 


973 


Z81317 


Schizosacchar 
omyces pombe 


nrotein 




31 


974 


Ml 7885 


Homo sapiens 


acidic ribosomal phosphoprotein (PO) 


792 


100 


975 


U22829 


Mus musculu^; 

*»XV4^ lAA 1k4k^\/ V4XUk> 


P^Y Tlllrinnppntnr 


jyy 


40 


976 


ALl 32772 


Homo saoiens 


4, alpha) 


7yli%/^ 
Z4O0 




977 


AC003973 


Homo sanien*; 

X X\/X1XK/ vCXL/XwJi3 




1 

1 j^U 


' AO 

43 


978 


J04031 


Homo saniens 

A X^/X 1 X\^ t^iX l^X WJ 4 0 


EC 6 3 4 3"* 


ZoZ4 


63 


979 


AF136715 


Homo sapiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo sanien*; 


iaA.v/i iv/DioLaill oSoUWdlCU PiillClU 


3Uo 


95 


981 


Z92822 


Caenorhabditi s 
elegans 


ZK520 1 


1 lUy 


A A 

44 


982 


AJ295149 


Homo sapiens 


nutativp Hinpnliflflcp 


1 jO^ 


9y 


983 


AL021331 


Homo sapiens 


dJ366N23.3 (K1AA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase 


370 


38 



TABLES 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPnON 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins &mily 
proteins. 


BL00298A 10.97 l.OOOe-40 74- 

119 BL00298E 27.30 l.OOOe-40 
321-376 BL00298F 1121 l.OOOe- 
40409-464 BL00298H 20.50 
l.OOOe-40 553-607 BL00298C 
16.40 2286e-40 186-230 



wo 01/57190 



PCTAJSOl/04098 



SEQ 
ID 

NO: 


ACCESSION 
NO. 












BL00298B 15.64 1.290e-39 134- 
181 BL00298G 24.57 5.345e-39 

Af\'\ ^On TIT nnoOST ICk nn t oi 

^oj-jzu JojLfUuzyoi ju.u / /.oloe- 
34 661-715 BL00298D 17.97 


4 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 1 1.48 4.316e-13 57-82 


5 


PD02454 


!^^* PROTEIN ALU SlIRFAMTT Y 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


103 


6 


DM00864 


EGF-LBKE DOMAIN. 


DM00864A 15.21 7.429e-0998- 
119 


7 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY STGNATTJRF 


PR00237A 11.48 1.750e-ll 29-54 
rivuuzj fij o.y'f /.uuue-i/y i jo- 

Ifin PPnn9'^7'R i'^ s o^cno no 
lui/ x^jvuvAj /x> u.^u o.z3ue-uy 

61-83 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e-15 272-289 


10 


BL00139 


Eulcarvfttic thini rpvcfpinp^ nrntMCAc 

cysteine proteins. 


"RT nniiQPi o o/i /I /iAr\ck 1 1 om 
jDj^ui/ijyi^ y.zH 4.4uue-i i jyi- 

408 BL00139A 10.29 7.51 le-09 
67-77 


12 


BL01113 


Clq domain proteins. 


BL01113B 18.26 9.294e-19 689- 

79< T51 A1 1 1 1f^ 1 ? 1 O >l OCT^. 1 1 

757-777 BL01113D7.472.161e^ 
10 790-800 


13 


BL01113 


Clq domain proteins. 


BL01113B 18.26 3.813e-14 599- 

ojj JoLUl 1 J li.lo 4.o57e-ll 
667-687 BL0ni3D7.47 2.161e- 
1 ft n(\(\ '71ft 


14 


BL00594 


Aromatic amino acids permeases 


BL00594A 16.75 6.531e-10 50-94 


15 


BL01047 


Heavy-metal-associated domain proteins. 


BL01047B 19.73 4.913e-13 707- 

728 


16 


PR00625 


DNAJ PROTFIN FAMTT Y 
SIGNATURE 


PP AA/^0< A 1 O C/i T >l/:Oii 1 O O 1 A 

330 PR00625B 13.483.939e-15 

'^^Ift-'^AI 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.082e-21 175- 
195 PR0074 IF 14.669.2626-21 
243-265 PR00741B 14.23 1.947e- 
18 128-145 PR00741G 9.29 
2.1806-17 318-340 PR00741C 
9.16 7.3286-17 147-166 
PR00741H 10.322.1416-13 351- 

89-105 PR00741E 13.39 3.535e. 

12 215-232 


22 


BL00107 


Protein lcina*!e< ATP-hinHinor rpoinn 
proteins. 


RTftftlft'TA 1 C *50 1 /J/fT** OA 1 1 -7 

DL,\}\) iv f i\ io.jy ^.04/e-zU 11/- 
148 BL00107B 13.31 LOOOe-16 

1 5^>-1 OR 


23 


BL00107 


Protein kinases ATP-binding region 
Droteins 


BL00107A 18.39 1.600e-23 126- 


24 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 


27 


BL00239 


Receptor tyrosine kinase class U proteins* 


BL00239B 25.15 2.324e- 16 91- 
ijy 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium-binding domain 


BL00018 7.41 3.250e-10 681-694 



wo 01/57190 
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ID 
NO: 


/ti jUikjOAvy 1^ 

NO. 










proteins. 


BL00018 7.41 6.400e-10 717-730 


30 


BL01113 


Clo domain oroteins 


RT on HA 17 QO 0 ^ORi^^O ^ Rl 
xjxjKj i 1 i.jt\. I f tjy y.juoe-uy jt—oJ 


33 


PD01168 


SYNTHETASE LIOASE PROTCIN 
ALANYL 


PDOneSL 9.47 1.667e-09401- 
416 


34 


PD0I168 


SYNTHETASE LIGASE PROTEIN 

ALANYL 


PD01168L 9.47 1.667e-09411- 


36 


PR00426 


C5A-ANAPHYLATOXIN RECEPTOR 
SIGNATURE 


PR00426D 10.59 3.618e-12 110- 

199 


37 


PF00791 


T^OTnain r>re<?Rnt in 5^0-l atiH TTnfS-likp 

M-^\JiXl.\XlXl. L^l WOV/lXb LIX L V^llwa/ lUV.^ 

netrin receptors. 


PFnn70iR 9k 40 9 o^Oa in men 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 l.OOOe-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 1.000e-40 90- 
133 BL00123C 24.61 l.OOOe-40 
145-195 BL00123E 22.25 l.OOOe- 
40 304-358 BL00123G 26.01 
l.OOOe-40 438-488 BL00123F 
19.03 8.714e-35 364-399 

BL00123D 12.73 LOOOe-17 216-. 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BENDL 


PD00066 13.92 2.800e-14 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13.92 l.OOOe-13 374-387 
PD00066 13.92 6.000e-13 458-471 
PD00066 13.92 2.714e-12 234-247 
PD00066 13.92 3.143e-12 430-443 
rJJUOOoo 13.92 8.7 14e- 12 514-527 
PD00066 13.92 3.739e-ll 402-415 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028W CYCLOHEXIMIDE. 


DM00973A 21.17 2.946e-10 180- 
217 


47 




vj-proiem coupieu receptors lamuy z 
proteins. 


13JLUUo4yU 1 /.oz i.Doze-lU 475- 
501 BL00649B 20,68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PDG0066 13.92 8.200e-l 6 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 LOOOe- 14 221-234 
PD00066 13.92 LOOOe-14 417-430 
PD00066 13.92 2.800e-14 249-262 
PD00066 13.92 2.800e- 14 277-290 
PD00066 13.92 8.800e-14 333-346 
rUUuUoo ij.yZ y.40Ue-14 361-374 
PD00066 13.92 4.000e-13 389-402 
PD00066 13.92 6.571e-12 473-486 


51 


BL00226 


Intennediate filaments proteins. 


BL00226D 19.10 l.OOOe-40417- 
464 BL00226B 23.86 3.348e-35 
zjl-zyy oLUUzzoC 13.23 1.4z5fe- 
24 316-347 BL00226A 12.77 
i.oj/e-1^ iji-ioo 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.648e-09 133- 

149 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 l.OOOe-40 143- 
191 BL00232A 27.72 2.350e-28 

49-82 BL00232B 32.79 7.052e-21 
252-300 BL00232C 10.65 6.625e- 

OA OCA OiCQ T>T AAOOOti OO OA 

jIv z5u-2oo JdLU0232B 32.79 
1 314e-ll 367-415 BI 00939r 
10.65 9.3086-10470-488 


54 


BL00303 


S-lOO/ICaBP type calcium binding 


BL00303B 26.15 8.759e-23 125- 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






protein. 


162 BL00303A 21.77 l.OOOe-21 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 
SIGNATURE 


PR00378D 16.86 l.OOOe-15 242- 
261 PR00378B 13.80 9.250e-13 
109-129 


59 


PR00425 


BRADYKININ RECEPTOR 
SIGNATURE 


PR00425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.6 1 1 .5 14e-30 294-338 


65 


BL010I9 


ADP-ribosylation factors femily proteins. 


BL01019A 13.20 1.222e-ll 43-83 


68 


PR00237 


RHODOPSIN-LDCE GPCR 
SUPERFAMILY SIGNATURE 


PR00237E 13.03 5.091e-13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237A 11.48 4.375e- 
1124-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-10 137-159 
PR00237F 13.57 5.364e- 10 230- 
255 PR00237B 13.50 9.438e-10 
57-79 


70 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.938e-2831-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 
PROTEASE (S16) SIGNATURE 


PR00830A8.41 8.759e-12 348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 11.372.149e-10 148- 
163 


77 


PR00753 


1-AMINOCYCLOPROPANE-l- 
CARBOXYLATE SYNTHASE 
SIGNATURE 


PR00753E8.01 3.552e-ll 191- 
216 PR00753D 6.85 2.778e-09 

131-153 


78 


PR00506 


D21 CLASS N6ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00506C 19.40 8.017e-09 96- 
119 


82 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 

300 


85 


BL00027 


Homeobox' domain proteins. 


BL00027 26.43 2.286e-30 1 17-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21 .24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 


91 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.250e-17 10-35 
BL00215A 15.82 6.000e-16 221- 
246 BL00215A 15.82 7.857e- 12 
108-133 BL00215B 10.44 9.526e- 
11 168-181 


92 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 l.OOOe-08 119- 
136 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 
PRECURSOR MMUNOGLO. 


PD02327B 19.84 2.091e-09 143- 
165 


97 


BL00752 


XPA protein. 


BL00752B 19.17 7.309e-09 28-72 


98 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2.268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


100 


BL00027 


"Homeobox' domain proteins. 


BL00027 26.43 7.429e-31 118-161 


101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-l 1 342-359 
BL00028 16.07 4.300e- 10 229-246 
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NO; 




DEoCRIPTION 


RESULTS* 








BL00028 16.07 6.100e-10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14 637-651 PR00048A 10.52 
2.0596-12 609-623 PR00048A 
10.52 2.5886-12469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-ll 
525-539 PR00048A 10.52 4.31 6e- 
11 441-455 PR00048A 10.52 
5.2636-11413-427 PR00048B 
6.02 2.1256-10 569-579 
PR00048B 6.02 4.9386-10 513- 
523 PR00048A 10.52 5.6966-10 
497-51 1 PR00048B 6.02 8.8756- 
10 429-439 PR00048B 6.02 
l.OOOe-09 457-467 PR00048B 
6.02 6.6846-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 1 1.94 5.364e-22 31-50 
PR00195B9.47 1.7836-21 56-74 
PR00195C 11.503.4556-21 126- 
144 PR00195D 11.76 8.7146-21 
175-194 PR00195F 16.208.5006- 
20217-237 PR00195E9.82 
8.6506-20 194-211 


1 {\A 


dL0i1i3 


Clq domain proteins. 


BLOl 1 13A 17.99 1.865e-09 121- 
148 BLOl 1 13A 17.99 5.846e-09 
82-109 


105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-ll 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.7086-09 
85-114 


ins 


'OX>f\f\Q/Zf\ 

x'KUUoDU 


VhKlbJtJKAlJti Mbl ALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.5006-165-18 
PR00860C9.61 1.474e-1441-51 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.686.4006-10 122- 
147 


1 lA 
1 1h 


FkXifAl QAf\ 


Jew SrAC24Bl 1 .09 R07E5.13. 


DM01 840B 22.04 2.688e-40 59- 
103 DM01840A 10.95 9.571e-13 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.482.3176-3046-89 
BL01126B 13.15 7.387e-19 116- 
135 BLOl 126C 9.20 9.735e-l 1 
190-203 


116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.3756-21 35-85 


118 


BL00437 


Catalase proximal heme-Iigand proteins. 


BL00437A 18.82 1.0006-40 49- 
101 BL00437B 16.28 1.0006-40 
1 14-168 BL00437C 21.86 l.OOOe- 
40 190-239 BL00437D 25.72 
1.000e-40 248-301 BL00437E 
23.95 1.0006-40327-379 


1 10 

1 ly 




Ubiquitin carboxyl-tenninal hydrolase 
family 1 cysteine activ. 


BL00I40D 22.64 8274e-l4 164- 
208 BL00140C 11.805.4446-10 






Ciatnrm light cham protems. 


BL00224B 16.94 6.712e-10 95- 

1*tO 


122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 l.OOOe-40 16-62 


123 


PR0004I 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 
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ID 


NO. 


UJLaCKJLr 1 il>IN 


RESULTS* 






BINDING (CREB) PROTEIN 
SIGNATURE 








v^AlVlr ivtior VJlNoii tJUnrMrilN 1 

BINDING (CREB) PROTEIN 


rR00041D 7,95 2.906e-09 24-41 


125 


BL00061 


Short-chain dehydrogenases/reductases 
lauiuy proieins. 


BL00061C 7.86 3250e-10212- 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400&-25 251-290 


127 


PR00318 


ALPHA G-PROTEIN (TRANSDUCIN) 
SIGNATURE 


PR00318D 16.28 1.900e-34219r 
248 PR00318B 14.79 3.455e-27 
168-191 PR00318C 12.09 7.000e- 
23 197-215 PR00318A7.84 
1.600e-19 35-51 PR00318E7.23 

z.jUUe-lz Z05-27j 


128 


PR00927 


ADENINE NUCLEOTIDE 

T1?A>JQT OP ATOP 1 QTrJTsJ A TT Tl? T7 


PR00927E 14.93 9.743e-10 67-89 
rK.U09z7B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 beta/betaVdelta chain 
proteins. 


BL00824C 14.58 l.OOOe-40 166- 
204 BL00824D 14.04 1.621e-38 
204-239 BL00824B 951 7.750e- 
22 133-153 BL00824E 12.49 
1 .OOOe- 1 9 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 

CT^lvT A TT TDT7 

oHjInAI UKJb 


PR00209B 4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1 -ACID GLYCOPROTEIN 
SIGNATURE 


PR00708D 14.67 l.OOOe-27 141- 
168 PR00708C11.771.643e-25 
98-120 PR00708B 15.15 2.174e- 
24 73-95 PR00708E 13.33 
1.600e-21 189-207 PR00708A 
14.40 2.636e-21 51-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 

rV^lVyl A TM CT/TXT A TI TD X2 

L/IJJYI/\1JN olOiN A J UKc 


PR00109B 12.27 8.468e-13 126- 
145 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e-1020I- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL00471 23.92 7.480e- 10 42-90 


^Af\ 


rKUUZUj 


CAJJrliiKlJN olOJM A 1 UKb 


PR00205B 1 1.39 5.582e-10 328- 
346 PR00205B 11.39 9.01 8e-10| 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BLC0412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8.773e-25 
63-83 PR00979C 12.16 6.400e-19 
108-124 PR00979D 12.38 7.955e- 
19 170-185 PR00979F 10.14 
3.382e-15 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720e-09 111- 
131 


146 


PR00604 


CLASS lA AND IB CYTOCHROME C 
SIGNATURE 


PR00604D 15.86 l.OOGe-17 87- 
104 PR00604B 12.73 9.591e-16 

Jl-li rK0UoU4U 1U.Z1 o.zUUe-12 
73-84 PR00604E 10.13 l.OOOe-11 
106-117 PR00604A 11.13 8.800e- 
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ID 


ACCJb<c>oiUlN 
NO. 




Kt/oULrS 






• 


11 44-52 PR00604F 8.60 l.OOOe- 
10 123-132 


1 An 
147 


Til Mil/Vl 


Protein kinases ATP-binding region 

proteins. 


bLUUiu/A i<$.jy 3.5o4e-l5 zoo- 
297 BL00107B 13.31 6.143e-ll 


148 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 


149 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069D 19.36 1.857e-30 187- 

217 PR00069A 16.01 7.429e-25 
41-66 PR00069E18.143.100e-22 
235-260 FKUOOoyC 16.03 7.000e- 
ZU l-)l-loy rKUUl/oyJo 11.33 

8.071e-19 101-120 


150 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 2.688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOURIDYLATE 
roEUDOUKlDiJNb LYAbb IK. 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 8.393e-l5 
114-127 PD02906A 10.84 6.500e- 
0971-84 


133 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


t>T AAylTAA 1f\ 0£ C AAI^^ 10 001 

BL0U479A 19.oo 5.091e-12 891- 
yl4 Jt>LrOU4/yx> 1Z.57 l.o3/e-H 
915-931 


t CO 

Ids 




*Homeobox* domain proteins. 


"DT AAAOT A1 C nO£^ ^1 1 A1 1 

BJLU00z7 25.43 o.7ooe-31 143-186 


160 


BL00422 


Granins proteins. 


BL00422C 16.18 7.750e-12 420- 

A AO 

44 0 


162 


PR00625 


DNA J PROTEIN FAMILY 

oICjN A 1 UKb 


PR00625A 12.84 9.297e-ll 62-82 


164 


BL01282 


BIR repeat proteins. 


BL01282B 30,49 6.182e-10 347- 

386 


100 


PROOooO 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PK00860B 7.04 2.929e-20 83-97 
PR00860A 5.46 l.OOOe-18 61-74 

duaaojCA/^ a rfCi 1 aaAa 1 < at 1 at 

rKOUisoUL- y .o 1 1 ,yooe-i 5 97- J 07 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and ganuna chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2:2416-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 
1.2736-16388^05 BL00514D 
15.35 9.1006-15369-382 
BL00514B 16.42 4.857e-14 260- 

DT A Ad AT7 1 1 £.C A ^AA^ 1 A 

2ib BL00514r 11.65 9.690e-14 
416-431 BL00514A 11.68 8.200e- 
11 149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571e- 
27 462-487 BL00514E 14.28 
1.2736-16 340-357 BL00514D 
15.35 9.1006-15321-334 
BL00514B 16.424.8576-14212- 

OOO DT AAC 1/117 11 iCCA iCAAa 1 A 

368-383 BL00514A 11.68 82006- 
11 101-111 


171 


BL00S14 


Fibrinogen beta and gamma chains C- 
temiinal domain proteins. 


BL00514G 15.982.2416-34385- 
415 BL00514H 14.95 6.5716-27 
424-449 BL00514C 17.41 4.632e- 

1.2736-16 302-319 BL00514D . 
15.35 9.1006-15283-296 



wo 01/57190 



PCTAJSOl/04098 



ID 

NO: 


NO. 




KLJSULTS* 








BL00514B 16.424.8576-14 212- 
IL6 l5LUU-)14r 11.65 l/.690e-14 
i3U-*j43 r>l^UUjl4A ll.D8o.200e- 
11 101-111 


1 iJ 


RT 00097 


'Hoineobox* domain proteins. 


x5L.uuuz/ zo.4i y.400e-z9 1 19-162 


174 

1 /*T 


HMO 107ft 


ENDOSOMAL IE, 


jJMUiy/UxJ ($.ou j.l iye-15 1391- 

1404 


176 


RT 0077'? 


v^UlLillaoc^D idiniiy ly proicmS. 


ni cwiinif^ o /lo o aaAa aao 
r5i-,UU/ /jC 9.4z o.UUUe-09 2-16 


1S2 


PR00109 


TYROSINE KINASE CATALYTIC 

nnAyf ATM QiriTJATTTPT? 


PR00109B 12.27 9.163e-14 141- 


183 


PD01937 


DNA PROTEIN POLYMERASE 


PD01937A 6.68 3.475e-09 221- 


185 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 2.946e-23 247-272 
r>J^UUo4j 10.43 I.ozoe-zl 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 .65 6.538e-l I 525- 

j41 


187 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 11.65 6.5386-11 497- 

J I J 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


DM01 803A 10.51 LOOOe-09 

1 AO til fVO 

lUol-1 102 


189 


PF00651 


BTB (also knovm as BR-C/Ttk) domain 
proteins. 


PF00651 15.00 5.091e-15 69-82 


190 


PR00194 


TROPOMYOSIN SIGNATURE 


PR00194C 6.38 1.900e-35 145- 
174 PR00194E 8.74 3.250e-30 
231-257 PR00194D 9.571. 500e- 
26 175-199 PR00194B 10.24 
5.200e-24 120-141 PR06l94A 
7.86 4.857e-21 84-102 


loo 




IKUN-bULFUR ELECTRON 
TRANSPORT AROMATIC 
rl Y JJKUL/AKiJ. 


PD02042B 16.75 5.154e-09 131- 
146 PD02042A 21.13 5.909e-09 
94-121 


193 


PR0G021 


SMALL PROLINE-RICH PROTEIN 

QT^JXT A TT FD 

olOiN A 1 UKb 


PR00021A4.31 2,200e-102-15 


195 


BL00463 


Fungal Zn(2)-Cys(6) binuclear cluster 
domain proteins. 


BL00463 8.22 5.0716-09 111-123 


196 


PRODI 18 


BETA-LACTAMASE CLASS A 

CmXT A TTT TO 17 


PR00118F 16.42 9.386e-09 165- 

1 O 1 

lol 


197 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 5.424e-09 234- 
267 


198 


BL00660 


Band 4.1 family domain proteins. 


BL00660A 31.50 5.500e-ll 714- 

767 


199 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.8206-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATURE 


PR00009A 14.15 5.345e-15 971- 
987 PR00009C 14.11 8.773e-13 

996-1008 PR00009D 16.83 

O AAAi^ 1 1 1 AAO 1A10 T%T\ t\t\t\l\€\i^ 

6.000e-ll lUOe-IOlo PR00009C 
14.11 1.8826-09892-904 






Jr-iype ireioii Qom am proteins. 


DT AAAOC T7 1 T >l Ci^^ 1 r\ 1 0 Cl\ 

BLUUU25 17.17 4.536e-19 38-59 


205 


BL00018 


EF-hand calcium-binding domain 
proiems* 


BL00018 7.41 7.3006-10 165-178 


206 


PR00168 


SLOW VOLTAGE-GATED 

-rUl AoMUM UJrlAiNJMliL olONAl URE 


PR00168D 12.88 6.865e-l 1 67-86 


207 


BL00025 


P-type 'Trefoir domain proteins. 


BL00025 17.17 3.423e-20 39-60 
BL00025 17.17 8.750e-16 88-109 




BLUUo4o 


Ribosomal protein S13 proteins. 


BL00646B 21.42 6.100e-30 110- 
14-62 


210 


PRO0138 


MATRDON SIGNATURE 


PR00138D 16.56 3.605e-25 279- 



wo 01/57190 



PCT/USOl/04098 



SEQ 

m 

NO: 


. ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








305 PR00138C 16.41 3.000e-24 
218-247 PR00138E6.018.714e- 
13 314-328 PR00138A 15 14 
9.538e-13 134-148 PR00138B 
15.82 4.522e-12 188-204 


211 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 8.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE 
COTRANSPORTER SYMP. 


PD01941A 14.81 l.OOOe-40 163- 
217 PD01941B 15.02 9.705e-30 
420-467 PD01941E 15.92 8.714e- 
23 837-884 PD01941C 19.96 
8.200e-20 508-563 PD01941D 
27 18 1 600e-16 661-710 
PD01941F28.529.645e-15 1005- 
1060 


213 


BL00362 


Ribosomal protein S15 proteins. 


BL00362 24.67 8.3 13e-09 330-373 


214 


BL00115 


EukETVotic RNA Dolvmerase II 
heptapeptide repeat proteins. 


BLOOl 15Z 3 122 125e-09 1 178- 
1227 BLOOl 15Z 3.12 6.096e-09 
1164-1213 


215 


BL00038 


Mvc-tvne 'helix-loon-heliit' dimertTatiriTi 
domain proteins. 


BL00038B 16 97 7 fiOOp-18 
146 BL00038A 13.61 1.474e-13 
102-118 


216 


BL01108 


Ribosomal nrotein L24 nroteins 


BL01108A 20 33 2 741 e-22 49-82 
BLOl 108B 1 1.40 8.457e-10 96- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A9.55 1.321e-10360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.358e-26 1166- 

1203 BL00514G 15.98 9.000e-15 
1289-1319 BL00514D 15.35 
6.936e-12 1207-1220 BL00514F 

BL00514H 14.95 8.636e-10 1318- 
1343 


223 


BL00325 


Actin-denolvmerizine nroteins 


BL00325B 21 66 1 OOOe-40 9*^- 
139 BL00325A 24.83 9.333e-24 
61-93 


224 


BL00018 


£F-hand calcium-binding domain 
proteins. 


BL000187 41 1 450e-10231-244 


225 


PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


PF01329B 18.52 1.692e-18 67-92 


228 


BL00211 


ABC transporters family proteins. 


BL002I1B 13.37 6.250e-18 1033- 
1065 BL00211B 13 37 X875e.1X 
2045-2077 BL002UA 12.23 
1.900e-09 931-943 


230 


PR00761 


BINDIN PRECURSOR SIGNATURE 


PR00761A 5.81 9.366e-09 275- 
292 


231 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.500e-10 54-69 


232 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16 54 i 978e-10 109- 
160 BL00412D 16.54 4.122e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
156 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BL01252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.571e-28 205- 
233 BL01252B 19.09 5.034e-27 



wo 01/57190 



PCT/USOl/04098 



ID 

NO: 


NO. 




RESULTS* 








37-67 BL01252C 18.10 1.621e-21 
164-190 BL01252A 14.22 7.107e- 

lo 14-34 


239 


BL00302 


Eukaryotic initiation factor 5 A hypusine 
proteins. 


BL00302 14.81 l.OOOe-40 25-79 






AKUMA 1 IC-KlNu rl YDKOXYLAob 
(FLAVOPROTEIN 


PK00420A 14.78 8.851e-13 26-49 


241 


PD02929 


ADHESION GLYCOPROTEIN 


PD02929A 28.27 4.529e-09 235- 
289 


243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.527e-25 11-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-17 115- 
144 BL01270B 18.746.8576-17 
76-115 BL01270E 13.03 6.016e- 
15 182-211 BL01270D 20.87 
9.160e-13 144-182 


245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e-ll 
427-482 PF00791B 28.49 2.65 le- 
09 179-234 PF00791B 28.49 
3.8906-09112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDL 


PD00066 13.92 2.500e-13 277-290 
PD00066 13.92 9.143e-12 193-206 
PD00066 13.92 5.304e-ll 165-178 
PD00066 13.92 6.478e-l 1 249-262 
PD00066 13.92 3.423e-10 221-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B 5.47 4.857e-14 
249-304 BL00406E 8.44 l.OOOe- 
11522-572 BL00406C6.75 
5.4496-11313-368 


248 


BL00951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 I.OOOe-40 112- 
161 BL00951A 15.10 7.750e-39 
21-57 BL0095 ID 13.94 6.000e-38 
161-196 BL00951B 14.23 3.100e- 
31 57-88 


252 

• 


BLOlin 


Clq domain proteins. 


BL01113A 17.99 9.1296-15 200- 
227 BL01113A 17.994.8186-14 
194-221 BL01113A 17.99 7.818e- 
14182-209 BL01113A17.99 
1.730e-13 185-212 BL01113A 
17.996.5956-13 191-218 
BLOll 13A 17.99 6.077e-12 203- 
230 BL01113A 17.99 9.1826-11 
179-206 BLOll 13A 17.99 2.532e- 
10 176-203 BL01113A 17.99 
9.0436-10218-245 BLOll 13A 
17.99 9.426e-10 209-236 
BLOll 13A 17.99 4.1 15e-09 137- 
164 


9S7 
1 




CAP-Gly domain proteins. 


BL00845 16.43 1.837e-21 466-491 


259 


PR00248 


METABOTROPIC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 




bLUUo/o 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-l 0441-452 
BL00678 9.67 5.800e^l 0481-492 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3. 400e-10 415-426 
BL00678 9.67 5.8006^10 455-466 



wo 01/57190 
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TTI 

JLLF 

NO: 






RESULTS* 








BL00678 9.67 8.800e-10 332-343 






Trp-Asp (WD) repeat proteins proteins. 


BLOOoTo 9.67 3.400e-10 468-479 
BL00678 9.67 5.800e-l 0 508-519 . 
oi^UUo/o y.ol o.oOUe-10 385-396 


263 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002B 15.182.200e-10415- 

/too 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 

1 '2/^ 
J JU 


265 


PD01469 


GLYCOPROTEIN PROTEIN 

r JKJiUUJVolJJV oA. 


PD01469 20.59 2.091e-14 438-470 






PRECURSOR SA. 


"DT^AI A£.€\ OA C A O An "X ^ t A OTr\ oil 

rUU14o9 2U.59 2.09Ie-I4 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 1.1616-12 36-55 


269 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13.86 8.333e-19 
19-42 BL00049D 13.47 5.765e-12 
129-140 




dLAj HID 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 9.735e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 1.9116-09819- 
832 


275 


PR00179 


LEPOCALIN SIGNATURE 


PR00179B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-ll 
36-49 PR00179C 19.02 6.040e-ll 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 8.364e-17 22-44 
PR00449C 17.27 l.OOOe-13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14.34 5.680e-10 

45-62 


277 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 l.OOOe-40 161- 
•205 BL00140C 11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


Z /O 


JfJUUZ/ iz 


jDi^c!.IVUj«iN 1 IKAjNorUoAojD FOR 
TRANSPOSON TRANSPOSABLE. 


TVr\AO0 1 O A AO O /\ 1 O ^ /\n A n OO 

PD02712A 23.03 8.013e-09 47-83 


070 

z/y 




Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


ZoZ 


iJxyiuuo7Z 


5 Kli 1 KU ViKAL rKU 1 JbLN AoB* 


DM00892C 23.55 4.767e-2I 864- 

898 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


9ftA 
ZoO 


TmnAngi 
JrKUUUol 


(jLUCOSE/KJBITOL 
DEHYDROGENASE FAMILY 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTI-PROLIFERATIVE PROTEIN 


PR00310B 10.594.2316-1729-59 

WD AA'7 1 AT\ A 1 A ^ £^'^t\^ 1 £ Or* l 1 /\ 

FK00310D 9.10 6.679e-16 89-1 19 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 

"PTKminP TVyTCTPAT "DTXTTITXTO XT¥ f 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proieins. 


BL00979L 20.63 3.800e-12 111- 

152 


295 


PD02411 


PROTEIN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD0241 1 21.89 7.000e-16 195-229 


Zyo 




Pyridoxamine 5*-phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C15.227.136e-25 
202-235 


297 


BL00030 


Eukaryotic RNA-binding region RNP-1 


BL00030A 1 4.39 2.929e-l 3 37-56 
m Ann's Ax> n cs'x i daa^ 1 1 ^an 

177 BL00030A 14.39 2.000e-10 
128-147 



wo 01/57190 
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SEQ 
JD 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


298 


BL01183 


ubiE/C0Q5 methyltransferase family 
proteins. 


BL01183B 21.31 6.660e-12 143- 
188 


299 


BL01279 


Protein-L-isoaspartate(D-aspartate) 0- 
methyltransferase signa. 


BL01279A 24.27 5.862e-ll 57- 

105 


301 


BL00191 


Cytochrome b5 family, heme-binding 
domain protems. 


BL00191K 17.38 4.951e-27 184- 
228 BLOO 1 9 1 J 1 1 .37 6.447e- 1 7 
128-150 






3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 2.988e-09 416- 
451 


307 


PR00245 


OLFACTORY RECEPTOR 
SIGNATURE 


PR00245A 18.03 4.818e-21 59-81 
PR00245C 7.84 5.154e-20238- 
254 PR00245D 10.47 4.000e-15 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 
5.7146-12291-306 


309 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.9422456-10612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.6326-23 119- 
159 BL00237C13.193.864e-]5 
251-278 BL00237D 11.23 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL00380D 15.90 8.2006-28 110- 
136 BL00380G 11.26 5.800e-16 
267-280 BL00380B 14.77 7.000e- 
14 49-62 BL00380F 9.76 5.886e- 
13 203-214 BL00380C15.67 
7.3876-13 82-98 BL00380E 12.44 
7.0006-11 181-193 BL00380A 
10.48 l.OOOe-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 l.OOOe-40 50- 
105 BL00227C 25.48 l.OOOe-40 
111-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F 21.16 
l.OOOe-40 372-426 BL00227A 
24.55 3.2506-39 1-35 BL00227E 
24.15 8.5006-34324-359 


327 


BL00232 


Cadherins extracelhilar repeat proteins 
domain proteins. 


BL00232B 32.797.3626-21 225- 
273 BL00232B 32.79 2.588e-17 
435-483 BL00232B 32.79 6.301e- 
15 116-164 BL00232B 32.79 
6.7696-13 330-378 BL00232C 
10.65 9.3416-12223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C10.65 3.942e-10 
433-451 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A 9.56 6.000e-15 2- 
15 


330 


PR00391 


PHOSPHATIDYLINOSITOL 
TRANSFER PROTEIN SIGNATURE 


PR00391E 12.507.7856-15211- 
231 PR00391B 8.39 1.0006-13 
83-104 PR00391D 12.21 9.328e- 
13 191-207 PR00391A 7.83 
5.3906-11 16-36 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 
proteins. 


BLOl 030 23.44 1.818e-23 87-125 




rU\3 1 UOO 


X xvi^ 1 ciiN ZiJJN^ rlNvjiiK 

FINGER METAL-BINDING NU. 


rDU 1066 19.43 2.9296-32 6-45 


340 


PD02711 


SYNTHASE 


PD02711B 14.26 1.973e-20944- 
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NO: 






RESULTS* 






PHOSPHORIBOSYLFORMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 
proteins. 


BL00223C 24.79 1 .OOOe-40 245- 
300 BL00223B 28.47 8.714e-38 
168-218 BL00223A 15.59 8.250e- 
27 98-132 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.4386-16 13-68 BL00223C 24.79 
2.735e-15 85-140 BL00223A 
15.59 2.2536-11258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7.12 2.800e-28 81-1 10 
PR00345E 8.54 7.652e-28 158- 
183 PR00345C 4.54 9.1006-28 
110-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A 13.46 
5.o45e-lo 52-71 


347 


BL00586 


Ribosomal protein LI 6 proteins. 


BL00586B 17.00 3.215e-15 184- 

OO 1 

221 


348 


PR00388 


3',5'-CYCLIC NUCLEOTIDE CLASS II 


PR00388A 10.45 2.778e-09 86- 


I? ji 




nr-nana caiciiun-Duiumg uoniain 

proteins. 


BL000I8 7.41 3.118e-ll 160-173 
BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat pHX)teins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 3.278e-09 175- 
195 DM01206B 10.69 6.696e-09 
183-203 DM01206B 10.69 
8.633e-09 132-152 DM01206B 
10.69 8.861e-09 181-201 
DM01206B 10.69 9.316e-09 177- 
197 


361 


PD01498 


OXIDASE BIOSYNTHESIS 

UAJLUUKiilJUU 1 Aob rUKF. 


PD01498C 24.90 6.880e-14 219- 
263 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 




Jt5JL/Ul/l /o 


Aminoacyl-transfer RNA synthetases 

class-I proteins. 


BL00178B 7.1 1 l.OOOe-1 1 589- 
600 BL00178A 1423 8.500e-09 
46-56 


366 


BL00523 


Sulfatases proteins. 


BL00523E 19.27 l.OOOe-23 318- 
348 BL00523A 13.36 5.500e-16 
30-47 BL00523B 8.64 1.964e-13 
78-90 BL00523C 12.64 9.625e-13 
129-140 BL00523G 9.46 5.500e- 
10 506-516 




RT 00107 


r^roiein KinoScs a i Jr-Dinuing region 
proteins. 


BL00107A 18.39 4.8186-0921-52 


370 


BL00880 


Acyl-CoA-binding protein. 


BL00880 17.52 l.OOOe-40 75-125 


J / 1 


IjLAjKJIV i 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 l.OOOe-23 276- 
307 BL00107B 13.31 1.692e-12 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR00211B 0.86 6.602e-l 1 326- 
347 PR00211B0.86 6.106e-10 
320-341 PR0021 IB 0.86 3.167e- 
09 333-354 


373 


BL00279 


Membrane attack complex components / 
penonn proieins. 


BL00279E 37.1 1 9.349e-10 749- 

TAT 

797 


375 


PD01066 


PROTEIN ZINC FINGER ZINC- 

PTNinPT? ■\yfT7T'Al "DTVTTfcTkT/^ "KTf T 

r iiN miiiv ivic. 1 AX*-i>iiV| JJIN O N U , 


PD01066 19.43 1.231e-33 10-49 


377 


- PD01066 


PRO 1 EIN ZINC FINGFR 7TNr- 
FINGER METAL-BINDING NU. 




379 


BL00598 


Chromo domain proteins. 


BL00598 14.45 5.781e-.163-25 



wo 01/57190 



PCT/USOl/04098 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


380 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 1 128 8.941e-09 864- 
878 


383 


PR00413 


HALOACID 

DEHALOGENASE/EPOXmE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 1128 8.941e-09 864- 
878 


387 


BL01060 


Flagella transport protein fliP family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 6.3 18e-l 1 1009- 
1028 


389 


PR00837 


ALLERGEN V5/TPX-1 FAMILY 
SIGNATURE 


PR00837B 11.64 l.OOOe-10469- 
483 


391 


BL00240 


Receptor tyrosine kinase class III 
proteins. 


BL00240B 24.70 7.907e-10 118- 
142 


392 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 706- 

721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e-15 47-60 
BL01209 9.31 5.500e-13 92-105 


395 


BL00634 


Ribosomai protein L30 proteins. 


BL00634 34.38 4.090e-13 70-121 


396 


BL01013 


Oxysterol-binding protein ^ily 
proteins. 


BL01013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.2316-21 
45-81 BL01013C9.97 l.OOOe-13 
132-142 BL01013B 11.33 l.OOOe- 
11 110-121 


397 


BL00930 


Peripherin / rom-1 proteins^ 


BL00930E 17.80 l.OOOe-40 56-92 
BL00930D 9.124.6326-37 12-56 
BL0093DF 16.91 2.800e-36 92- 
133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.491e-09 262- 
285 


401 


PR00819 


CBXX/CFQX SUPERFAMILY 
SIGNATURE 


PR00819B 10.83 7.158e-ll 4-20 


403 


BL0038] 


Endopeptidase CIp serine proteins. 


BL00381C 23.84 1.250e-32 150- 
194 BL00381A16.482.286e-22 
74-1 1 1 BL00381B 21.42 8.326e- 
14 78-130 


405 


6L01105 


Ribosomai protein L35Ae proteins. 


BL01105A 17.37 1 .OOOe-40 4-49 
BL01105B 12.95 l.OOOe-4068- 
108 


406 


BL00344 


GATA-type zinc finger domain proteins. 


BL00344 17.99 7.000e-12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-09 73-94 


409 


PR00910 


LUTEOVIRUS 0RF6 PROTEIN 
SIGNATURE 


PR00910A2.51 4.321e-099-22 


410 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 l.OOOe-28 752- 
789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.41 5e- 
18 825-862 BL00762B 16.14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A6.87 1.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 l.OOOe-40 52- 
107 BL00227C 25.48 l.OOOe-40 
113-165 BL00227D 18.46 l.OOOe- 
40 222-276 BL00227F 21.16 
l.OOOe-40 382-436 BL00227E 
24.15 1.750e-34 326-361 
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NO: 


ACClLaolUrN 


JuJU^oCKJLr 1 lUlN 


tl1?CmT TC* 








Jt>JL»UUZz//\ Z^.jj i.UUUe-o3 i'OD 


HID 




1 roponin. 


ppnnoooA AT 1 Tl 1*» ftO 
rruuy^z/v lo.o/ i./i le-uy jj/- 


418 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-310 


419 


BL00541 


Nuclear transition protein I proteins. 


BL00541 8.44 9.875e-09 197-251 




rfUUojO 


SET domain proteins. 


rrUUiSjoA zo. 14 y.U /4e-i3 yOl- 

i7:>o JrruuojOxj lO.H^z z.jy /e-iz 
951-973 




r>LrUUO/o 


irp-Asp V. wjj^ repeal proieins proieins. 


r>J-»UUC>/5 y.O/ o.ZUUe-lZ 


423 


PD01066 


PROTEIN ZINC FINGER ZINC- 

r liN Vjiixv IVUi JL ALr-JDlXN JJl IN IN U . 


PD01066 19.43 8.600e-30 130-169 






ucucosapepnue repeal proieins. 


rrUUj04Jt> Z4. /4 l.JUDe-1 / hZi- 
H /Z 


426 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-123-21 


425 


BL00478 


LIM domain proteins. 


BL0U478B 14.79 3.250e-13 115- 
130 BL00478B 14.79 9.036e-13 

^A /C< 


431 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.875e-12 464-487 


432 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 7.800e-18 316- 
357 PD00930A 25.62 9.617e-12 
125-151 PD00930B 33.72 2.521e- 


433 


PD01066 


PROTEIN ZINC FINGER ZINC- 

■DTKT/^'CD liiTCTAT "DTKTTMXT/^ TvTT T 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 

CT/TXT A TT TO "D 


PR00449A 13.20 7.563e-ll 56-78 


436 


PR00120 


H+-TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19 705- 

722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BLOOl 15T 8.45 7.273e-29 1208- 
1242 BLOOl 15Q 18.08 2.776e-21 
953-983 BLOOl 15Y 11.86 S.OOOe- 
171604-1650 BL00115M 19.19 
8.1306-16 731-774 BL00115H 
14.34 9.392e-16 463-496 
BL00115A 1 5.44 7.414e-15 43-82 
BLOOl 15R 6.50 6.128e-14 983- 
1010 BLOOl 15J 16.71 9.289e-14 
591-617 BLOOl 151 8.33 4.336e- 
13 535-590 BLOOl 15L 12.25 
5.9396-13 662-694 BLOOl 15G 
11.65 6.01 le-13 435-463 
BLOOl 15K 15.03 3.417e-10617- 
659 BLOOl 150 16.76 5.805e-10 
863-913 BLOOl 15P 11.54 7.538e- 

1AO10 OCO "DT AA1 ICO 1 O O/l 

10 913-953 BLU0I15S 18.24 

TO/^Qa 1A 1A1A 1A<0 r>T AAl 1 CTT 

/.yooe-iu iuiu-xujz dLUUH^u 
10.34 4.475e-09 1242-1265 






x'riu-iinger. 


rrUUO/o lj.o44.jJoe-lUziy-Z34 


440 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


441 


PR00309 


ARRESTIN SIGNATURE 


PR00309A 9.68 5.250e-24 32-55 
PR00309D 7.09 4.938e-23 290- 
309 PR00309B7.81 2.800e-21 
69-88 PR00309C8.22 1.621e-19 

15 374«389 


442 


BL00600 


Aminotransferases class-Ill pyridoxal- 


BL00600B 19.60 7.324e-14 103- 
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SEQ 

n> 

NO: 


ACCESSION 
NO. 




KJiioULiIa'' 






phosphate attachment si. 


129 BL00600G 12.43 2.125e-12 
306-325 BL00600F 8.77 8.105e- 

1Z//1-Z64 Jt>J-»uUoui>b 16.43 
3.167e-ll 228-257 BL00600D 


443 


BL00972 


Ubiquitin carboxyl-tenninal hydrolases 
family 2 proteins. 


BL00972A 11.93 3. 160e- 18 69-87 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 l.OOOe-40 8-54 
BL00349C9.33 1.000e«40 82-125 
BL00349E 10.79 l.OOOe-40 152- 
195 BL0O349F 11.81 l.OOOe-40 
213-255 BL00349H 15.70 7.387e- 
36 361-399 BL00349B 10.51 
2..ZZ IQ-5'\ 34-6Z oL0UJ4yD 1 1 .70 
9.100e-34 125-152 BL00349G 
19.72 5.781e-30 323-356 


44^ 




jc< 1 jt\ 1 jTases pnospnory iauoii siic 
proteins. 


Jt>JLUUlD4r o.zJ o.y41e-2i 271- 
295 BL00154E 20.37 2.620e-15 

1Z**-10j 


448 


•DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 4.882e-ll 82-115 
DM00215 19.43 6.492e-09 87-120 


451 


BL01283 


T-box domain proteins. 


BL01283A 24.15 3.1 OOe-40 112- 

160 BL01283D 11.70 6.000e-39 
253-260 BL01283B 23.17 6.538e- 
38 170-212 BL01283C 13.05 

7.750e-I9222-236 






A P fWA A TTO-.P TMn U VHT? OYVT A OtJ 
/\lvv/lVl/\ 1 l\-/-ivLlN Lj Jtl I UKL/A X IjAoxS 

(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


rK00420A 14.78 2.5796-11 3-26 


453 


PR00162 


RIESKE 2FE-2S SUBUNIT 

OlVJiN A 1 UlvB 


PR00162B 12.77 7.429e-17 215- 

228 PR00162A 9.35 2.324e-14 
193-205 PR00162C8.10 7.120e- 


454 


PD01066 


PROTEIN ZINC FINGER ZINC- 

FT>JGF1^ MPT AT -RrtsinTMr; >JT T 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


Homeobox' domain proteins. 


BL00027 26.43 9.333e-18 1 149- 

1 TOO 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.737e-24 16-55 


4SQ 




IJIUllUilUglUUUIIIla oQU niajor 

histocompatibility complex proteins. 


UT AAOOfI A OA OA 1 COA« 1 y! ICyl 

Jt5LUU2yUA 2U.oiy 1.52ye-14 154- 
177 BL00290B 13.17 9.000e-12 
214-232 


460 




HALOACID 

DEHALOGENASE/EPOXIDE 

HVDROT ASF FAMTT Y ^^TOMATTTPT? 


rK0U41Jr 14.V1 7.3J3e-ll ly3- 
214 PR00413E 15.78 5.714e-09 
1 / j-iyz 


463 


PR00759 


BASIC PROTEASE (KUNTTZ-TYPB) 
INHIBITOR FAMTT Y STGNATTIllTJ 


PR00759B 1 126 8.3 85e-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 

^IVIlvlUd. 


BL00019D 15.33 4200e-19 300- 


467 


BL00019 


Actinin-^e adm-binding domiain 
proteins. 


BL00019D 15.33 4.200e-19 300- 

330 


469 


PR00153 


CYCLOPHILIN PEPTIDYL-PROLYL 
CIS-TRANS ISOMERASE 


PR00153D 1 1.99 3.2506-15 510- 
523 PR00153C 11.01 4.682e-14 

4^5-5 1 1 rKOU 1 53b 9.10 o.548e- 
14 523-539 PR00153B 11.57 
1. /2Ue-J3 452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipeptidase proteins. 


BL00491C 12 15 919p-f)9 S^7- 
572 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 l.OOOe-14 1482- 
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ID 


ACCJiisalUIS 
NO. 


DEISCRLPTi OIN 


RESULTS* 






PRESYNA. 


1496 PD00289 9.97 8.650e-ll 
1122-1136 


474 


BL50040 


Elongation factor I gamma chain profile. 


BL50040D 17.41 l.OOOe-40279- 
329 BL50040E 18.79 1.000e-40 
333-388 BL50040F 18.99 5.320e- 
40 390-428 BL50040C 22.62 
3.739e-3o 141-184 BL50040B 
13.03 7.000e-30 59-85 BL50040A 
12.98 1.450e-14 10-22 


475 


BL01144 


Ribosomal protein L3 1 e proteins. 


BLOl 144 25.07 l.OOOe-40 22-74 


476 


PR00007 


COMPLEMENT CIQ DOMAIN 
SIGNATURE 


PR00007C 15.60 2.421e-21 589- 
611 PR00007B 14.16 3.500e-21 
544-564 PR00007A 19.33 6.897e- 
20 517-544 PR00007D9.64 

6.57 le- 12 623-634 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 5.846e-10 170- 

1 OA 

189 


479 


DM01970 


0 kw ZK632.12 YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-17 967- 
980 


480 


PR00868 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE 


PR00868C 13.76 5.688e-17 284- 
308 PR00868A 16.33 3.186e-13 
224-247 PR00868H 12.51 3.388e- 
13 431-448 PR008681 10.87 
7.938e-ll 462-476 PR00868E 
13.19 1.608e-10 340-366 




liLUOOz / 


'Homeobox* domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061B 25.79 3.647e-21 188- 
226 


483 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 I.750e-12 1032- 
1051 


485 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 9.625e-10 760- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


rD02870 


RECEPTOR INTERLEUKIN-1 
PRECURSOR. 


PD02870B 18.83 9.262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGENASE (FMO) 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 10.91 l.OOOe-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370E 11.969.229e- 
21 320-339 PR00370D 16.33 
1.750e-20 185-204 PR00370F 
17.75 7.395e-20 375-395 
PR00370A 3.35 2.038e-18 4-20 




rUUlo/j 


CjL YCUrKO 1 blN MAJOR ENVELOPE 


PD01675C 19.89 2.330e-10 55-89 




■RT ArtO1 1 


ABC transporters family proteins. 


T>T AAO 1 1 A C AfA^ AA AC C7 

BLU0211A 12.23 5.0506-09 45-57 


493 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


*Homeobox* domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9. 143e-12 319-362 
BL00027 26.43 2.600e-l 1 627-670 
BL00027 26.43.3.6256-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.800e-22 214- 
245 BL00107B 13.31 l.OOOe-13 
281-297 BL00107A 18.39 3.520e- 
13 j83-01»I Dl^UUlU/o 13.31 
8.6156-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 10.35 1.0006-14 1902- 
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ID 

NO: 


ACCJlSSION 
NO. 


DESCRIPTION 


RESULTS* 






proteins. 


1913 BL00383D 11.92 3.077e-14 
1862-1875 BL00383A 13.34 
5-500e-14 1730-1745 BL00383C 
10.10 2.000e-13 1785-1796 
BL00383F 15.51 9.069e-12 1940- 
1956 BL00383B7.61 1.692e-ll 
1755-1764 


501 


PR00019 


LEUCINE-RICH REPEAT 
SlCiNATURb 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11.19 1.667e-09 
91-105 PR00019B 11.36 4.600e- 
09 160-174 


503 


BL00226 


Intennediate filaments proteins. 


BL00226D 19.10 l.OOOe-40 367- 
414 BL00226B 23.86 6.143e-27 
195-243 BL00226A 12.77 7.846e- 
14 96-111 BL00226C 13.23 
2.600e-13 309-340 BL00226C 
13.23 6. 143e-12 266-297 
BL00226B 23.86 1.209e-09 146- 
194 


505 


PD02407 


3-BlSPHOSPHOGLYCBRATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407F 7.61 6.739e-09 916- 
930 


Duo 


PF00632 


HECT-domain (ubiquitin-transferase). 


PF00632C 20.66 9.830e-19 991- 
1023 PF00632B 18.45 1.155e-ll 

940-968 




dLa) iUoZ 


■ z : : 

Kibosomal protein L7Ae proteins. 


BL01082 20.37 4.273e-20 76-1 16 


508 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.42Ie-09 493-504~ 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 473-484 


510 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e-ll 567- 
582 PR00320B 12.19 5.886e-10 
763-778 PR00320C 13.01 6.760e- 
10 567-582 PR00320A 16.74 
7.618e-10 846-861 PR00320A 
16.74 3.415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 
582 




HT AA>I^A 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 
183 


512 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 






Somatomedin B domain proteins. 


BL00524A 9.65 8.925e-14 80-101 


515 


BL00041 


Bacterial regulatory proteins, araC family 
proteins. 


BL00041 23.99 1.964e-19 492-524 


516 


PD00066 


PROTEIN ZINC-FINGER METAL- 

"DTXTTM 

dJLNLiI. 


PD00066 13.92 8.500e-13 391-404 


517 


BL00415 


Synapsins proteins. 


BL00415E 4.82 9291e-09 959- 
996 


518 


PR00109 


TYROSINE KINASE CATALYTIC 

r^/^TV if A TXT CT/^XT A TT ro t? 


PR00109B 12.27 9.471e-12 126- 

"X Ac 

145 


519 


BL00290 


Immimoglobulins and major 
histocompatibility complex proteins. 


BL00290B 13,17 4.750e-09 47-65 






lJi2 CLAbb No ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 

oltiN A 1 UKb 


PR00505A 14.15 7.128e-09 364- 
381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 9.22 5.781e-10 891- 
920 


528 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.500e-32 16-55 






RECEPTOR SIGNATURE 


rKUUzD4L> lD.jU4.00Ue-l / 131- 
150 PR00254A11.23 4.706e-14 
61-78 PR00254C 11.36 4.0006-12 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 




■ 




113-126 PR00254B 12.97 1.486e- 
11 95-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.870e-16 787- 
810 


532 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 3.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
216-244 PR00193B 11.69 7.750e- 
29 167-193 PR00193A 15.41 
2.588e-22 111-131 PR00193E 
19.47 2.200e-21 501-530 


533 


PD02870 


RECEPTOR INTERLEUKIN-1 
PRECURSOR. 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e-10 465- 
484 


536 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


PR00239 


MOLLUSCAN RHODOPSIN C- 
TERMINAL TAIL SIGNATURE 


PR00239E 1.58 2.739e-09 225- 

237 


539 


BL00406 


Actins proteins. 


BL00406C 6.75 l.OOOe-40 157- 
212 BL00406B 5.47 6.143e-37 
90-145 BL00406D 12.58 4.600e- 
36 291-346 BL00406E8.44 
2.200e-33 364-414 BL00406A 
9.95 4.441e-23 7-42 


540 


PR00456 


RIBOSOMAL PROTEIN P2 

SIGNATURE 


PR00456E 3.06 9.625e- 1 044-59 


541 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


542 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 7.857e-ll 138- 
154 


544 


PF00642 


Zinc finger C-x8-C-x5-C-x3-Htype (and 
similar). 


PF00642 1 1.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.1 15e-10 104- 

115 


547 


BL01226 


Hydroxymethylglutaryl-coenzyme A 
synthase proteins. 


BL01226A 13.79 l.OOOe-40 50-89 
BL01226C 13.51 l.OOOe-40 127- 
167 BL01226D 11.60 l.OOOe-40 
174-210 BL01226E 13.74 l.OOOe- 
40212-253 BL01226H 17.74 
l.OOOe-40 386-434 BLO 12261 
25.06 l.OOOe-40 460-508 
BL01226G 15.76 3.483e-32 292- 
321 BL01226B 13.35 1.818e-31 
95-127 BL01226F 9.78 8.714e-23 
253-271 


549 


BL00964 


, Syndecans proteins. 


BL00964B 12.05 2.426e-10 1246- 
1289 


551 


DM01930 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 
215 DM01930F 14.16 8.232e-28 
267-303 DM01930B 19.86 
9.163e-10 37-71 


552 


BL00195 


Glutaredoxin proteins. 


BL00195B 15.31 7.158e-09 9-29 


554 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 2.756e-12 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 
137 PR00403A 16.823.912e-10 
107-121 PR00403B 12.19 2.068e- 
09 76-91 


558 


PR00380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 
PR00380D 9.93 3.000e-24 275- 



wo 01/57190 



PCTAJSOl/04098 



ID 
NO: 


NO. 




KfiSULTS* 








ly I rKUOi oUC 1 i . I o 5 . 1 54e-20 
226-245 PR00380B 12.64 9.400e- 

OA 1 QC Ol Q 


559 . 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333e-09 522-531 






rlvvJl ill IN AJMLLNUrJbJr lllJAoii 

PRECURSOR HYDROLASE SIGNA. 


rD0i7y5D 11.56 2.333e-12 159- 
172 PD01795A 10.27 1.000e.09 
135-144 






PP riTRfM A TVifTKrOPPPTTr^ A CT7 
Jrxv^JliiirN AlYUJNv^rilx llLlAoxi 

PRECURSOR HYDROLASE SIGNA. 


rUU 179513 1 1.56 2.333e-12 110- 
123 PD01795A 10.27 LOOOe-09 


563 


BL00018 


EF-hand calcium-binding domain 

proieuis. 


BL00018 7.4I 1.391e-09 41-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F 23.194.1436-09 188- 

ZJl 


567 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BL 


PD00301B 5.49 4.1 15e-09 284- 
295 


569 


PF00850 


Histone deacetylase family. 


PF00850E 8.88 6.553e-21 756-782 
PF00850D 14.76 1.519e-16 722- 
746 rF00850F 15.70 LI I8e-ll 
794-827 PF00850G 22.75 8 375e- 
11 o3j-o7j 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 

Jrivllo I ANA. 


PD00289 9.97 4.960e-10 137-151 


•J / 1 


JDJLUU J 1 o 


z«mc nnger, ujjrit^j type (KIInu linger), 
proteins. 


AAC 10 10 00 0 OAA_ 11 A A ifS 

BL00518 12.23 8.800e-ll 44-53 


J 13 


TXT nftOOQ 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e-ll 123-175 


574 


PF01140 


Matrix protein (MA), pl5. 


PF01140D 15.54 3.700e-10 986- 
1021 


576 


BL00284 


Serpins proteins. 


BL00284C 28.56 5.200e-26 200- 
242 BL00284A 1 5.64 4.913e-18 
71-95 BL00284B 17.997.2616-15 
173-194 BL00284D 16.34 5.846e- 
13 306-333 BL00284E 19.15 
7.4296-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 

riINulilvMJliAJ-i-DlJNlJllNvj XNU. 


PD01066 19.43 6.553e-29 15-54 


580 


BL50001 


Src homology 2 (SH2) domain proteins 
profile. 


BL50001B 17.404.5006-12 1010- 
1031 






PP OTPrM riTPAQT? rkOAif ATKT 
X ivvy 1 xilJN KJ I r Aoii LILrXVlAlW 

ACTIVATION. 


rD0U930B 33.72 3.189e-22 608- 
649 PD00930A 25.62 6.8066-17 

J 1 


584 


BL00612 


Osteonectin domain proteins. 


BL00612B 11.35 2.034e-ll 93- 
Izo 


JO J 




trot nQTRniMnTTPTrVR VTiPKiT 

lVJLC»iVLDXVr\.iN.D \J\J il3>lv* 


TWif A1 CCX 1 if O Of A^ 1 A 1 A^ 

DM01551C 14.62 8.859e-I0 102- 
izz 


586 


PF00628 


PHD-finger. 


PF00628 15.843.4556-12235-250 


587 


BL00027 


Homeobox' domain proteins. 


BL00027 26.43 6.0636-10 85-128 


588 


PR00326 


GTPl/OBG GTP-BINDING PROTEIN 
FAMILY SIGNATURE 


PR00326A 8.75 7.525e-16227- 
248 PR00326C 9.79 6.7606-15 
276-292 PR00326D 1 9.09 6.65/6- 
13 293-312 PR00326B 16.74 
9.2296-13 248-267 


589 


BL00422 


Granins proteins. 


BL00422A 28,34 7.4296-09 2349- 

2378 


590 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.794e-10 295- 


591 


BL00128 


Alpha-lactalbmnin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C19.34 2.9806-11 110- 



wo 01/57190 



PCTAJSOl/04098 



Tn 

UJ 

NO: 


ACC£SSIOiN 
INU. 


DESCRIPTION 


RESULTS* 








132 


596 


PR00049 


WILNTS TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.136e-09 31-46 


597 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547C 17.30 1.667e-l 9 207- 
229 DM00547E 13.94 6.200e-18 
319-342 DM00547B 11.28 

I. OOOe-17 179-193 DM00547D 

II. 60 9.250e-13 289-303 
DM00547F 23.43 6.727e-12 679- 
726 DM00547A 12.38 4.818e-ll 

ICO 1'7A 


600 


PD01066 


PROTEIN ZINC FINGER ZINC- 

17TVI/^'CT> x>rDT'AT t:>txttmxi/^ xn t 
rlNuJiK Mbl AL-BINDlN(j NU. 


PD01066 19.43 1.882e-27 13-52 


601 


BL00192 


Cytochrome b/b6 heme-ligand proteins. 


BL00192A 1 1.90 6.400e-09 390- 

430 


602 


BL00936 


Ribosomal protein L35 proteins. . 


BL00936B 27.27 8.6]5e-09 118^^ 
157 


603 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


/Zf\£. 

oOo 


rR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 1 1 .36 7.300e-10 292- 
306 PR00019A 11.195.667e-09 
323-337 


O07 


nn AAA 1 A 

rR00019 


LEUCIhiE-RICH REPEAT 
SIGNATURE 


PR00019B 1 1.36 7.300e-10 292- 
306 PR00019A 11.195.667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16.74 2.853e-10 
60-75 PR00320A 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


Chaperonins TCP-1 proteins. 


BL00750B 16.17 l.OOOe-4070- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G 20.12 8.800e-31 
431-471 BLO0750F 18.40 5.1 25e- 
30 370-411 BL00750E 24.59 
8.6506-29295-332 BL0b750H 
21.44 l.OOOe-27 489-524 
BL00750C 25.65 5.345e-17 149- 
181 BL00750D 16.166.3186-14 
203-222 


613 


BL00766 


Tetrahydrofolate » 
dehydrogenase/cyclohydrolase proteins. 


BL00766B 24.49 l.OOOe-40 142- 
190 BL00766E 13.78 l.OOOe-40 
322-359 BL00766C 25.86 5.500e- 
39 208-256 BL00766D 17.05 
4.536e-26 283-313 BL00766A 
21.48 6.063e-24 102-132 


Ol J 




Adipokinetic hormone £unily proteins. 


BL00256 12.28 3.298e-10 746-755 


616 


BL00319 


Amyloidogenic glycoprotein extracellular 
domain proteins. 


BL00319C 17.12 9.053e-09 419- 
453 


617 


BL00030 


Enkaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.394.4296-0944-63 


618 


BL00030 


Eukaryotic RNA*binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


620 


■RI 0I)'?7S 


'/i.vim-ucpoiynieriZing proicins. 


iyLAj\jD/.jii Z\X>o jjSI /G~io //- 
123 


622 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 


BL00972A 11.93 5.500e-19 213- 



wo 01/57190 



PCT/USOl/04098 



ID 

NO: 


NO. 


JliJciOl^KJUr 1 Xijn 








family 2 proteins. 


23 1 BL00972D 22.55 2.742e-16 
501-526 BL0d972B 9.45 l.OOOe- 

3.1606-11 370-385 BL00972E 


625 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.333e-39 6-45 


628 


BL00039 


DEAD-box subfamily ATP-dependent 
helicases proteins. 


BL00039D 21.67 7.750e-31 478- 
524 BL00039A 18.44 2.0006-25 

15 327-351 BL00039B 19.19 

S /^'^/^p.ld 7zl9-9fi» 


630 


PD00306 


PROTEIN GLYCOPROTEIN 


PD00306A 10.26 7.000e-12 232- 


631 


PD00306 


PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 


PD003O6A 10.267,0006-12290- 
304 


633 


BL00785 


5'-nucleotidase proteins. 


BL00785C 9.45 3.625e-16 108- 
122 BL00785E 15.85 4.0006-16 
279-295 BL00785A 9.73 6.5006- 

1 A OO A A TIT AATOCIi 1 A iC< 

5.500e-13 72-86 BL00785D9.89 
4.uuue-iz 1jD-14j 


636 


PR00832 


PAXILLIN SIGNATURE 


PR00832E 14.43 9.901e-14 85- 
ins 

lUo 


637 


PR00109 


TYROSINE KINASE CATALYTIC 


PR00109B 12.27 6.3626-13 221- 


638 


PF00635 


MSP (Major sperm protein) domain 
proteins. 


PF00635B 15.84 4.900e-l 1 463- 
502 




irKUUoOU 


\/t3T?'Tr4 0D ATT? XyTCTAT T r^TXJfrVKTUTKT 

V rSK 1 iiJc5KA 1 Jl MJb J ALJLU 1 rllUiSJCrlJN 
SIGNATURE 


rKuuoouo /.U4 i.yuue-io oj-yy 
PR00860C 9.61 1.474e-14 99-109 
PR00860A 5.46 1.720e- 14 63-76 


641 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 4.462e-15 271-284 
PD00066 13.924.4626-15299-312 
PD00066 13.922.8006-14327-340 
PD00066 13.922.8006-14 383-396 
PD00066 13.92 2.800e-14 41 1-424 
PD00066 13.92 7.0006-14 355-368 
PD00066 13.92 8.8006-14439-452 
PD00066 13.92 8.8006-14 495-508 
PD00066 13.92 1.5006-13 551-564 
PD00066 13.92 7.000e-13 467-480 
PD00066 13.92 7.000e-13 523-536 
PD00066 13.929.5006-13215-228 
PD00066 13.929.5006-13 243-256 

T>T^AAA/^^ 1 1 OO O <AAa 1 '2 ^OO <00 

PD00066 13.92 8,6156-10607-620 
PD00066 13,92 1,6006-09 187-200 


OHZ 


Til nnoAi 


KiDosomai proiem o/oc proiems. 


oLfUUyolo 11. Z4 fAZyQ^jf O/- 

100 BL00961A 9.90 4.0796-26 
42-66 


OH J 




isjDosomai proiem proteins. 


Til AA^Q^A 7C Al 1 lOlo Afi tAI 

oLrUUDojA i.^yie-4U IUj- 

Ijj i3L»UU JO JO lo. /o .5 ,.ZDUe-jU 

193-230 


OH I 


DlAJyJO /o 


irp-Asp v^wjjj repeal proieins proiems. 


TIT AAA7R O f^l 0 /lAAo 1 A 1 Ql 1 OO 

x>1jUuo/6 y.o/ y.4Uije-iu loi-iyz 


648 


PR00876 


NEMATODE METALLOTHIONEIN 

QT/TNJ A TI TP T7 


PR00876C 6.15 9.229e-09 112- 

19A 
I/O 


652 


PD01066 


FINGER METAL-BINDING NU. 


PD01066 19 43 5 041p-97 9Q.fiR 


653 


BL00047 


Histone H4 proteins. 


BL00047A 13,53 l,000e-402-4I 



wo 01/57190 



PCT/USOl/04098 



SEQ 

m 

NO: 


ACCESSION 
NO. 


DRSfHlPTfON 


1217GTTT TO* 








DKfWW /D 0.^ I l,4zye-4U 41-74 
BL00047C 12.18 1.310e-38 74- 
104 


654 


PD01066 


PROTEE>l ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 




655 


BL01115 


G f P-bindin<y fiiicT*»flrnrnfftin ran nrAf<*fn<: 




657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BLO0518 12.23 8^86e-10 31-40 


658 


BL00125 


Serine/threonine specific protein 
phosjphatases proteins. 


BL00125B 21.48 l.OOOe-40 89- 
135 BL00125C 19.97 l.OOOe-40 

x>JLUUiZ3L> 33.1 1 l.OuOe- 
40 213-268 BL00125A 14.83 
8.941e-38 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e- 16 492-505 
PD00066 13.92 9.3080-15 380-393 
PD00066 13.92 6.000e-13 352-365 
PD00066 1 3.92 7.000e-l 3 240-253 
PD00066 13.92 7.500e-13 268-281 
PFiAAA#?A 11 OO n caaa \i a no >ioi 

PD00066 13.92 2.174e-ll 464-477 

Pr^AAAAA 11 OO 1 nAA<& M\ Ald^ AAf\ 

rUvvKJOO i^,yZ l.UUUe-lU 430-44y 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.189e-2629-68 


66) 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.06 3.797e-13 
187-232 BL00795C 17.06 5.014e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL00795C 
17.06 7.896e-12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e-ll 
198-243 BL00795C 17.06 3.778e- 
11 171-216 BL00795C 17.06 
6.111e-ll 197-242 BL00795C 
17.06 6.444e-ll 194-239 
BL00795C 17.06 8.000e-ll 189- 
234 BL00795C 17.06 8.556e-ll 
192-237 BL00795C 17.06 1.733e- 
10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
17.06 4.035e-10 199-244 
BL00795C 17.06 5.081e-10 186- 

231 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 
09 200-245 BL0O795C 17.06 
5.800e-09 175-220 BL00795C 
17.06 6.500e-09 182-227 
BL00795C 17.06 6.600e-09 201- 
zho £>L»uu/yDU 1 /.Uo o.o0Ue-u9 

09 208-253 


662 


BL00469 




"Rl AA/I^O OO 1 AAAa /I a 1/1 a OA/1 

ij|^Uu407 ZZ.ZZ i.UUUe-4U 14y-ZU4 


663 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.41 le-11 331- 


664 


BL00601 


Tryptophan pentad repeat proteins (IRF 


BL00601 A 20.29 5.500e-23 7-46 

TIT AA/>A1 D OA OO 7 /CO 1 \1 /CA AO 


665 


BL00082 


Extradiol ring-cleavage dioxygenases 

proteins. 


BL00082A 19.07 8 615e-12 49-72 


666 


DM01537 


lew SKI2 W SKI2 NUCLEOLAR 


DM01537B 21.63 4.073e-37 834- 



wo 01/57190 
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SEO 
ID 
NO: 


ACCEJ5SION 
NO. 


DESCRIPTION 








HELICASE. 


881 DM0 1537B 21.63 9.750e-21 

8.650e-l 8 698-718 DM01537A 
15.14 6.766e-12 1537-1557 


667 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 
HELICASE. 


DM01537B 21.63 7.923e-38 820- 
867 DM01537B 21.63 9.750e-21 
1655-1702 DM015'?7A IS 14 
8.650e-l 8 684-704 DM01537A 
15.14 6.766e-12 1523-1543 


669 


BL00107 


Proton IfinaQM A'l'P-hinHinp^ rfto^iAn 
nrotein*! 


BT 001 07 A 1 X 6 7X6p-94 
880 BL00107B 13 31 6 727e-l'^ 
916-932 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84»9.735e.27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.5716-12 432-475 


676 




AT PHA-T YTir FNDOPFPTTDASF 
SERINE PROTEASE (S2A) 
SIGNATURE 


PP00R61 F 0 RR 7 '^XSp-OO OC\fi» 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key' 
motif proteins. 


BL00225B 18.06 7.5 17e-24 1805- 
1840 BL00225B 18.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-19 175-210 
BL00225B 18.06 8.200e- 19 1698- 
1733 BL00225B 18.06 4.808e- 14 
73-108 BL00225B 18.064.808e- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-21 12 BL00225A 

1^ R9 S R90p-17 OHzl'? 0(\fiA 
lJ,Oz, J.o^5'C-lZ ZU*fj-Zl/0^ 

BL00225A 13.82 3.1 27e-09 1759- 
1780 


670 




SIGNATURE 


ri\}j\jj/,\)K^ ij.yji 'f.z^ue-iu loy- 
184 PR00320A 16.74 6.294e- 10 
1 60- 1 R4 


6S0 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL002431 31.77 1.143e-ll 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H 5.90 l.OOOe-29612- 
635 PR00852E 8.14 3.769e-27 
348-371 PR00852D 11.38 8.875e- 
27 309-331 PR00852B 11.08 
2.800e-25 249-269 PR00852I 
17.26 3.500e-25 683-704 
PR00852F 1 1.85 5.909e-24 379- 
"^OR PPO0RS9r; 1^104 4^9^ 9^^ 
46R-4R6 PR00RS9P R R1 0 14'^#»- 
23 284-303 


682 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 1.375e-35 15-63 


685 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 1 1 .93 7.500e-20 40-58 
BL00972D 22.55 3.903e-16 300- 

120-130 BL00972E 20.72 5.500e- 
1 1 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.273e-14 98- 
138 


688 


BL00388 


Proteasome A-type subunits proteins. 


BL00388A 23.14 l.OOOe-40 8-54 
BL00388B 31.38 3.864e-33 66- 

iuo DL,\j\jjooiJ f I i.uui/e-zi 
153-184 BL00388C 18 79 8 147e- 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-15 347- 
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RESULTS* 






TRAN. 


394 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 


692 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 7.600e-l 0 488-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9.357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BL01013C 9.97 6.2ne- 
14 615-625 BL01013B 11.33 
3.605e-13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 3.571e-13 164-178 
PD00289 9.97 8.650e-l 1 2147- 
2161 PD00289 9.97 2.552e-09 23- 

37 


698 


PR00161 


NICKEL-DEPENDENT 

HYDROGENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C 9.51 4.930e-09282- 
302 


700 


PR00749 


LYSOZYME G SIGNATURE 


PR00749F 13.63 8.636e-13 139- 

156 PR00749H8.22 3.681e-12 
173-194 PR00749B 16.54 1.419e- 
1 1 48-70 PR00749C 7.26 3.060e- 
1172-91 PR00749A 10.33 
4.815e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR007041 9.52 l.OOOe-29 476-505 
PR00704D 11.052.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
1.237e-21 317-339 PR00704H 
13.38 8.138e-21 367-385 
PR00704A 14.68 2.125e-I9 27-51 
PR00704C 11.88 1.257e-1796- 
113 PR00704B 17.94 1.833e-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 
SIGNATURE 


PR00859C 7.06 2.776e-09 94-1 11 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 
416 BL00226B 23.86 3.250e-24 
203-251 BL00226C 13.23 8.269e- 
21 268-299 BL00226A 12.77 
8.200e-14 103-118 


707 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.440e-102-15 


708 


BL00361 


Ribosomal protein SIO proteins. 


BL00361B 18.34 5.101e-10 82- 

105 


709 


PR00021 


SMALL PROLINB-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2200e-102-15 


710 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 8.412e-27 160- 
197 BL00514E 14.28 8.909e-16 
219-236 BL00514H 14.95 1.551e- 
15 317-342 BL00514G 15.98 
7.750e-15 284-314 BL00514D 
15.35 4.789e-10 201-214 


711 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 8.714e-12 49-90 


714 


BL00400 


LBP / BPI / CETP family proteins. 


BL00400C 24.53 6.029e-17 158- 
202 BL00400D 23262.0806-14 
222-259 BL00400A 21.59 1.600e- 
1027-59 


715 


BL01154 


RNA polymerases L / 13 to 16 Kd 


BLOl 154B 24.55 5.500e-36 40-76 
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NO: 


ACCESSION 


DESCRIPTION 


RESULTS* 






suouniis proieins. 


dU) 1 1 54 A 1 8. 70 3 .OOOe-22 1 9-40 


716 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 9.786e-32 10-49 


III 


"DT A A0 1 < 


Mitochondrial energy transfer proteins. 


BI/00215A 15.82 9.206e-14 77- 
102 BL00215A 15.82 8.412e-10 

1 / J-ZUU 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


726 


BL00687 


Aldehyde dehydrogenases glutamic acid 
proteins. 


BL00687E 25.37 7.136e-33 266- 
316 BL00687D 26.00 5.333e-28 
15M98 BL00687B 17.54 3.647e- 
26 39-81 BL00687C 24.13 
6.087e-22 96-133 BL00687F 9.55 
2.500e-l 1352-363 




T-\XArt1 Kyi 


KW IRAN SCRIP lASE REVERSE 11 
0RF2. 


DM01354N 13.17 I.OOOe-40 129- 
174 DM01354O 8.73 6.605e-15 

1 OA OOZT 

1 oU-22o 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BL 


PD00301A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 l.OOOe-40 22-69 
BL01024B8.91 l.OOOe-40 86-127 
BL01024C 7.80 l.OOOe-40 146- 
185 BL01024D 13.22 L000e-40 
185-222 BL01024E 11.96 LOOOe- 
40 222-266 BL01024F9.42 
1 .OOOe-40 266-3 1 7 BLO 1 024G 
11.09 1 .OOOe-40 3 1 7-349 
BL01024H 13.88 LOOOe-40 389- 
442 


736 


PF00913 


Trypanosome variant surface 
glycoprotein. 


PF00913D 11.90 7.130e-10 24-51 


737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 


PR00700D 12.47 2200e-09 82^ 
101 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.600e-09 68-83 
PR00320A 16.74 7.366e-09 68-83 


/4i 


rRU0871 


TVKT A 

DNA 

NUCLEOTIDYLEXOTRANSFERASE 
(IDl) oluNAlURb 


PR00871G 14.48 8.000e-09 178- 
201 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e-10 33-42 


749 


BL002I5 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 7.618e-14 

20-45 BL002I5A 15.82 8.851e-ll 
123-148 BL00215B 10.44 9.526e- 
11 69-82 BL00215B 10.44 
7.300e-09 272-285 BL00215B 
10.44 8.500e-09 165-178 


/jI 


TIT <AAAO 


ore homology 3 (oH3) domam protems 
profile. 


BL50002A 14.19 l.OOOe-14 370- 
389 BL50002B 15.18 2.200e-10 

At\0 ilOlO 

408-422 


752 


BL00353 


HMG 1/2 proteins. 


BL00353B 11.47 3.089e-12 390- 

A An 

440 






jJomam m SPia ana the RYanoame 
Receptor. 


ni?AA^^^n O 1 /\A A It >* _ 1 A At 

PF00622B 21.00 4.2I4e-14 47-69 


754 


BL002H 


ABC transporters family proteins. 


BL0021 lA 12.23 8.941e-10 66-78 


755 


PR00926 


MITOCHONDRIAL CARRIER 


PR00926F 17.75 7.750e-19392- 

4iD rKUUyZoC lO.U/ j.yije-l/ 

253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 1 1.70 
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"rki7C/"T>TiyrT/~i7V7 
liCtoCJvLr 1 XUlN 


I>1?CYrT TC* 








4.971e-15 344-363 PR00926B 

PR00926A 10.41 1.514e-12 197- 
211 


756 


BL01187 


Calcium-binding EGF-like domain 
proteins pattern proteins. 


BLOl 187A 9.98 2.125e-12 324- 

lO.fi "Dl Al 1 C7 A O Oft A TCQ^ 1 1 

377-389 BL01187B 12.04 3.057e- 


757 


PF00651 


BTB (also known as BR-CTTtk) domain 
.proieins. 


PF00651 15.004.4296-1043-56 


758 


PR00055 


mv TAT DOMAIN SIGNATURE 


PR00055A 8.13 8.855e-09 144- 

1 JO 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 5.304e-ll 110-123 


760 


PR00448 


NSF ATTACHMENT PROTEIN 
SIGNATURE** 


PR00448D 12.42 3.455e-27 162- 
186 PR00448A 10.74 1.273e-22 

3 /-J / rKUU^4or> lo.Ul y.3 /ye-zl 
inn lift PRHA/iziRp 11 i nnriA. 

20 129-147 


/OJ 




Honioserine dehydrogenase proteins. 


"DT Al A/IO All OQ ^ OAOa 1 1 lA Q« 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.154e-18 26-46 
PR00625B 13.48 9.000e-1657-78 


768 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 8.500e-28 112- 
149 BL00762B 16.14 3.793e-12 
64-78 BL00762A 23.43 6.625e-12 

0-43 BLOOTdzC J 30 4.1706-09 

/ICQ /m TIT AAT/^OT^ 11 ICO i^^la, 

4jy-4/z t>L»uu/ozu 1 1 .o y.oo/e- 
09 210-220 


769 


PR00709 


AVBDIN SIGNATURE 


PR00709A 4.60 1.934e-09 1-20 


770 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 L720e-10262- 
277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 

AO da 111 DDAA^OAD lO 10 

Uy yo-J 1 1 rKUUjZOxJ l/.ly 
5.5006-09262-277 PR00320A 
16.74 6.268e-09 55-70 


III 


PROOOiy 


LEUClNb-RlCrl KbPEAl 
SIGNATURE 


PROulllyB 1 1.36 6.714e-12 o7- 
101 PR00019A 11.19 1.000^10 

OA 1 A/t 


772 


PD02807 


APOLIPOPROTEIN E PRECURSOR 


PD02807C 8.91 6308e-10 110- 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6308e-10 155- 
204 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 
652-675 DM00547B 11.28 
1 .8 1 8e- 1 8 5 1 8-532 DM00547C 
17.30 3.5310-17546-568 
I/Jyiuuj4/a iz.js i.//je-ii 4y/- 
509 DM00547D 11.60 9.200e-ll 
622-636 


/ /o 


rKUU / iy 


BnroiNG PROTIEIN RECEPTOR 
SIGNATURE 


PP (\(\nnOX! 1 /I 1 < 1 Altx AO TAO 

rKUU/ /yr 14.31 D.14/e-Uy iW* 

792 


'7T7 

111 


WD nrtT70 

PROUTVy 


IXNUMlUi-. l,4p-IKlorHUorrlAlE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


rKUU//yr 14.01 j.l4/e-Uy /4Z- 

765 


/ /o 




BINDING PROTEIN RECEPTOR 
SIGNATURE 


765 
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RESULTS* 


779 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 2.543e-09 6-45 


781 


PR00205 


CADHERIN SIGNATURE 


PR00205B 11.39 3.118e-ll 654- 
672 PR00205B 1139 8.588e-n 
ziU-z4o rK00205B 11.39 8.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCCl) proteins. 


BL00625B 17.69 2.167e-19 193- 
227 BL00625A 16.21 5.500e-17 
199-228 BL00625B 17.69 I.885e- 
16 140-174 BL00625B 17.69 
2.770e-16 245-279 BL00625A 
lo.il 9. 11 5e-lo 251-280 
BL00625A 16.21 6.507e-14 146- 

1 

1 fJ 


785 


PF00084 


Sushi domain proteins (SCR repeat 


PF00084B 9.45 7.1886-10 595-607 
rrUUUo4B 9.45 o,400e-0y 656-668 


786 


PF00084 


Sushi domain proteins (SCR repeat 


PF00084B 9.45 7.188e-10 595-607 
rr UUUo4o 9.43 o.400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C 7.63 6.738e-09 203- 

Z3U 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14.65 8.568e-l 075-90 


7X0 


Jr JvUU 1 l/Z 


r\P XTTTTTTMT? 
VJJKJNl 1 rlUNll 

CARBAMOYLTRANSFERASE 

QTrrTJ ATTTPP 
OxVJXN/\ 1 UiVtS 


PR00102B 14.82 5.418e-09963- 

977 


790 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030B 7.03 5.500e-n 199- 

209 


791 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 393- 

437 BL00415N 4.29 2.1 17e-09 
103-147 BL00415N4.29 3.628e- 
09 97-141 BL004I5N4.29 
j.oo4e-i}y 387-431 


795 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.091e-36 105-144 


799 


PF00731 


AIR carboxylase. 


PF00731C 23.16 7.333e-35 337- 
380 PF0073 IB 19.47 7.429e-28 
299-336 PF0073IA 19.326.333e- 
z4 200-297 


804 


BL00170 


Cyclophilin-type peptidyl-prolyl cis-trans 
isomerase signatur. 


BL00170B 20.97 8.071e-09 297- 

337 


SOS 


JDJUvUO / 0 


irp-Asp \yyU) repeat proteins protems. 


l3L00o78 9.67 3.400e-10 378-389 
BL00678 9.67 5.800e-10 418-429 
liL00o7o 9.67 d.800e-10 295-306 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 


PD01719A 12.89 7.571e-14 290- 

31o 


807 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 


PR00320B 12.19 9.100e-09451- 

400 


809 


BL00107 


Protein kinases ATP-binding region 

pj LiLCilld. 


BL00107A 18.39 4.462e-12 564- 

!)9j 


810 


PR00453 


VON WILLEBRAND FACTOR TYPE 


PR00453A 12.79 1.3 lOe- 14 36-54 
JI'KUU4djJo 14.05 8.5o8e- 10 75-90 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 

FrMOTJP MRTAT HTMT^TXTn XTI 1 


PD01066 19.43 2.047e-31 16-55 


815 


PDOI066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


OJ / 




SIGNATURE 


PR00193D 14.36 5,154e-36 125- 
154 PR001Q5F 10 47^^ Q1 0^-1 51 
179-208 


818 


PR00830 


ENDOPEPTIDASB LA (LON) SERINE 


PR0083DA 8.41 9J71e-ll 115- 
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PROTEASE (S16) SIGNATURE 


135 


819 


BL00126 


3'5 -cyclic nucleotide phosphodiesterases 
proteins. 


BL00126C 22.07 7.857e-24 528- 
569 BL00126E 35.22 3.714e-15 
669-724 BL00126D 25.50 1.173e- 
1 *^ J o4-oz J DJuW 1 zoo J >.zU 
l.OOOe-12 502-514 BL00126A 
27.56 3.361e-09 461-498 


OiCv 




TPl^TTM QTmsJATTTPP 
1 IjiJSi. X UN oiVJiN/\. i Ulxll 


rlvUUjl Jr> o.ozoe-zz 1 /4- 

195 PR00511A 13.59 7.723e-ir 

1 no 
1 /z 


821 


BL00741 


Guanine-nucleotide dissociation 
buniuiaiors y^uy-^z,^ laini ly sign. 


BL00741B 14.27 2.800e-15 13-36 


822 


PF00780 


Domain found in NIKl-like kinases. 


PF00780I 14.69 4.825e-09 231- 

ZOl 


827 


BL00030 


Eukaryotic RNA-binding region RNP-1 


BL00030A 14.39 5.235e-ll 144- 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-l 1 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 l.OOOe-40 46-85 
PD02448B 10.17 l.OOOe-40 85- 
133 PD02448C 13.62 l.OOOe-40 
152-189 PD02448E 11.33 9.000e- 
30 235-261 PD02448F 14.22 
9.654e-25 279-303 PD02448D 
11.48 3.o59e-18 197-211 
PD02448G 10.73 7.857e-16 305- 

'21 Q 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


BL00720B 16.57 4.500e-23 483- 
507 




I>1jUU 1 U / 


Protem kinases AlP-binding region 
proiems. 


dL(J01U7A 10.39 o.o25e-21 143- 

\nA Til AAlAOli 10'21/IO1>Ia in 

1/4 r$LUUlU/Jt$ li.il 4.zl4e- 10 
213-229 






jyniocnonoriaj energy uansier proteins. 


UT AAOI ^ A 1 < OO C TOO** 1 1 OO cn 


833 


PR00497 


NEUTROPHIL CYTOSOL FACTOR 

JTHU OlVJlNAiUlVii 


PR00497A 6.92 4375e-09 41-59 


834 


BL00229 


Tau and MAP proteins tubulin-binding 

aomain proxems. 


BL00229A 23.57 9.565e-10 99- 

1 Jo 


835 


BL00421 


Transmembrane 4 family protems. 


BL00421E 20.97 2J216e-09 1053- 


836 


BL00795 


Involucrin proteins. 


BL00795B 12.41 7.93 le-09 405- 
445 


837 


PR00020 


MAM DOMAIN SIGNATURE 


PR00020A 18.17 l.OOOe-17 34-53 
PR00020B 15.52 5.846e-16 68-85 
PR00020D 12.70 2.543e-15 147- 
lo2 rKOuOzOC 13.66 3.483e-13 
95-107 PR00020E8.64 6.586e-13 

lOD-l ly 


838 


BL50017 


Death domain proteins profile. 


BL50017B 17.60 6.897e-13 1499- 

IJID 


839 


PF00850 


Histone deacetylase family. 


PF00850C 14.55 9.542e-09 1352- 
1369 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e- 12 44-60 
PF00023B 1420 7.923e-l 1 73-83 

'Dl?AAAO'5"D y A OA A AAA^ 1A I'^rt 

rrUUUzio 14.2U y.OOOe-lO 139- 
149 PF00023B 14.20 5.500e-09 
40-50 


847 


BLOl 194 


Aiuusomai pruicul j-#i.jc proivina. 


oLJJi lyH-o J3.00 l.UUUe-4U J /-oD 

BL01194C 12.35 9.250e-40 103- 
138 BLO 11 94A 18.70 7.632e-38 
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2-37 BLOl 194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodiumrneurotransmitter symporter 
family proteins. 


BL00610A 17.73 LOOOe-40 40-90 
BL00610B 23.65 l.OOOe-40 104- 
154 BL00610G 12.94 l.OOOe-40 
206-258 BL00610E 20.34 l.OOOe- 
40 355-398 BL00610F 29.02 
1.000e-40 454-509 BL00610D 
20.97 6.0o3e-35 272-325 
BL00610G 12.89 8.588e-13 514- 
537 


845 


BL00143 


Insulinase family, zinc-binding region 
proteins. 


BL00143A 20.91 4.300e-20 94- 
121 BL00143C 14.16 5.500e-I3 
245-258 BL00143B 14.41 9.053e- 

1 A 1 >l 1 1 

10 141-156 


846 


PR00543 


OESTROGEN RECEPTOR 

olljriN A 1 UKb 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


848 


BL00824 


Elongation factor 1 beta/betaVdelta chain 
proteins. 


BL00824C 14.58 l.OOOe-40 129- 
167 BL00824D14.04 6.192e-39 
167-202 BL00824B 9.21 2.080e- 
21 96-1 16 BL00824E 12.49 
3.3336-19 210-226 BL00824A 
13.78 8.650e-14 19-34 


849 


PD0I066 


PROTEIN ZINC FINGER ZINC- 
JrlNObK JVLbi 1 AL-BlNDlNCj NU. 


PD01066 19.43 l.OOOe-40 12-51 


8S0 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.316e-24 10-49 


852 


BL0I272 


Glucokinase regulatory protein family 
proteins. 


BL01272B 19.61 6.870e-30 136- 
171 BL01272C 11.68 3.31 4e-25 
249-274 BL01272A 6.49 1231e- 
18 99-117 


853 


PD00930 


PROTEIN GTPASE DOMAIN 


PD00930B 33.72 9.34Ie-20 65- 

1 A^ 

106 


854 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-l 1 140-154 


858 


PR00450 
• 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3.250e-25 68-90 
PR00450B 1 1 .76 8.125e-23 22-42 
PR00450D 16.58 8.920e-22 92- 
1 12 PR00450E 12.14 1.581e-19 
114-133 PR00450G 15.33 5.500e- 
19 166-187 PR00450F 12.30 
4.375e-15 140-156 PR00450A 
13.58 1.857e-14 8-23 


OOU 


Di nrsryyi 
DJLUUUZ / 


'Homeobox* domain proteins. 


BL00027 26.43 7.188e-27 74-1 17 


866 


BL00477 


Alpha-2-macroglobulin family thiolester 
region proteins. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14.20 1.621e-20408- 
429 BL01078A 10.16 2.000e-13 
366-379 BL01078D5.993.455e- 
11566-576 BL01078C 10.52 
3.7936-11501-513 


868 


BL01177 


Anapbylatoxin domain proteins. 


BLOl 177E 20.64 5.800e-24 462- 
489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 

lO IZZ-l JO OLM\ J / lU 1 l.j\J 

1.900e-15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BLOl 177E 20.64 5.800e-24 415- 
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442 BL01177C 17.39 5.333e-19 
369-388 BL01177B 13.61 7.840e- 
16122-138 BL01177D 17.50 
1.900e-15 394-412 


871 


BL50007 


Phosphatidylinositol-specific 
phospholipase X-box domain proteins 
prof. 


BL50007A 19.61 l.OOOe-40322- 
368 BL50007D 19.54 l.OOOe-40 
589-63 1 BL50007B 20.90 6.700e- 
36 383-421 BL50007E 25.63 
9;053e-33 748-785 BL50007C 

O AT C OAA— 1 A ylC*^ A 

8.97 5.200e-I9 452-469 


872 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972D 22.55 3.250e-17 90- 

lie 

115 


874 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1.65 4.250e-09 370- 
386 


Oil 


d\Jj\j / 4 1 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 5.500e-13 1343- 

1366 


o /o 


TiXyf Ann 1 c 


rKULlNb-KlCJrlrKUlxilN 3. 


DM002 1 5 19.43 2.525e-09 52-85 


881 


PD02807 


APOLDPOPROTEIN E PRECURSOR 
AJPU-b OLYCOFROTEIN PL AS. 


PD02807E 10.90 4 J02e-09 358- 

407 




■. rLlUlUoo 


PRO 1 BIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.188e-37 8-47 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 
HYDROXYLASE SIGNATURE 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.39 7.000e-24 
134-154 PR00372E 12.62 2.125e- 
23 360-380 PR00372C 7.90 
3.025e-22 289-309 PR00372F 
13.09 6.333e-21 395-414 
PR00372D 10.22 l.OOOe-19329^ 
348 


887 


T%t A/\0 Al 

BL00301 


GTP-binding elongation factors proteins. 


BL00301B 20.09 2.800e-24 103- 
135 BL00301A 12.41 4.3 16e-13 
21-33 


888 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 1.667e-09 30-39 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 
CELL. 


DM00179 13.97 7.652e-09 113- 
123 


892 


BL01022 


PTR2 famOy proton/oligopeptide 
symporters proteins. 


BL01022B 22.19 6.016e-14 72- 
118 BL01022E 23.51 1.173e-12 
472-508 BL01Q22A 11^)8 9.13Se- 
12 42-61 BL01022D 9.42.3.455e- 
11 199-212 


893 


PD02407 


3.BISPHOSPHOGLYCERATE- 
IWlJtrtiJNDriJN 1 rHOSPHOQLYCER. 


PD02407K 12.59 6.529e-10 360- 

383 


894 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237B 13.50 9.1006-14 116- 
138 PR00237F 13.57 1.360e-13 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7.1206-12243-267 PR00237D 
8.94 4.1506-11 194-216 
PR00237A 11.4843756-11 83- 
108 






vjjycosyx nyoroiases lamiiy i i proteins. 


BL00129D 16.76 8.2586-26 634- 
678 BL00129A 2621 1.720e-25 
384-430 BL00129E 22.60 4.857e- 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








23 698-734 BL00129C 15.12 
1.7506-22 596-624 BL00129B 
19.19 5. 89 le- 18 495-522 
BLOC 1 29F 26. 1 9 7 J45e- 15 814- 
852 


897 


BLuu59o 


Chromo domain proteins. 


BL00598 14.45 1.220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 6.000e-09 396-405 


899 


PDOllOl 


INHIBITOR HEAVY CHAIN 
CHANNEL IN. 


PDOIIOIB 21.53 l.OOOe-40274- 
327 PDOl lOlD 24.45 l.OOOe-40 
457-512 PDOnOlA 18.25 6.268e- 
23 83-117 PDOIIOIC 12.69 
1.237e-16 366-386 PDOllOlE 
6.73 7.750e-12 566-576 


900 


PR00600 


PROTEIN PHOSPHATASE PP2A 55KD 
REGULATORY SUBUNIT 
SIGNATURE 


PR00600A 11.61 5.979e-0931-52 


901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.116e-31 24-63 


903 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 1.509e-ll 21-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e-13 539- 
572 DM00215 19.43 4.7506-12 
549-582 DM00215 19.43 9.824e- 
11 551-584 DM00215 19.43 
2.9296-10 548-581 DM00215 
19.43 4.054e- 10 550-583 
DM00215 19.43 5J39e-10552- 
585 DM00215 19.43 7.107e-10 
544-577 


907 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 6.276e-12314- 

332 


908 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 1 8.39 5.950e-17 1 125- 

1156 


909 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1118- 
1 149 


910 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


911 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.5606-13 150- 
181 


Alt 

912 


PF00856 


SET domain proteins. 


PF00856A 26.14 4.553e-l 1 243- 
280 


913 


PF00628 


PHD-finger. 


PF00628 15.84 6.4006-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 l.OOOe-27435- 
459 PR00962G 15.71 4.0866-26 
593-618 PR00962B 11.98 9.122e- 
26296-319 PR00962A 13.28 
6.1436-22 15-34 PR00962C 8.00 
4.0006-21 348-369 PR00962F 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.636e-20 623- 
643 PR009621 11.68 9.7866-20 
692-712 PR00962E 8.81 2.91 5e- 
18 515-534 


915 


PR00962 


LETHAL(2) GL\NT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 l.OOOe-27 365- 
389 PR00962G 15.71 4.0866-26 
523-548 PR00962A 13.28 6.143e- 
22 15-34 PR00962C 8.004.000e- 
21 278-299 PR00962F 12.39 
9.7696-21 482-502 PR00962H 
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ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








13.32 2.636e-20 553-573 
PR009621 1 1.68 9.786e-20 622- 
642 PR00962E8.812.915e-18 

A A C A^ A 

445-464 


916 


BL00134 


Serine proteases, trypsin family, histidine 
proteins. 


BL00134A 1 1 .96 5.886e-14 90- 
107 


917 


BL00478 


LIM domain proteins. 


BL00478B 14.79 8.393e-13 21 1- 
226 BL00478B 14.796.7126-10 

271-286 


oi o 

918 


PR00049 


WILM S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09973- 

988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1 .OOOe-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM00031B 15.41 8.063e-09 79- 
113 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 
33 1 BL00072E 24. 12 8.200e-24 
368-41 1 BL00072C 25.30 7.873e- 
20 226-267 BL00072B 9.48 
6.049e-12 183-196 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 L692e-13 229- 
256 BL00237A 27.68 6.657e-13 
90-130 BL00237D 11.23 9.571e- 

13 290-307 


928 


BL01033 


Globins profile. 


BL01033A 16.94 7.923e-l 8 25-47 
BL01033B 13.81 1.000e-l5 93- 

105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-13 203- 

253 


932 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 353- 
397 BL00415N 4.29 2.1 17e-09 
63-107 BL00415N 4.29 3.628e-09 
57-101 BL00415N4.29 5.664e-09 

347-391 


933 


PD02448 


TRANSCRffTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1. OOOe-40 46-85 
PD02448B 10.17 1. OOOe-40 85- 
133 PD02448C 13.62 l.OOOe-40 
152-189 PD02448E 11.33 9.000e- 
30 223-249 PD02448F 14.22 
9.654e-25 267-291 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16293- 
306 


934 


DM00191 


w SPAC8A4.04C RESISTANCE 
SPAC8A4.05C DAUNORUBICIN. 


DM00191D 13.94 9.083e-10 136- 
175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BLOl 1 15A 10.22 4.696e-10 67- 
111 


936 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 183- 
201 PR00762C9.29 1.000e-21 
268-288 PR00762E 12.07 3.250e- 
20 520-537 PR00762D 1 1 .29 
l.OOOe-19 470-491 PR00762F 
15.12 1.429e-19 538-558 
PR00762B 12.12 1.818e-18214- 
234 PR00762G 14.13 3.455e-17 
J / i-y)Z 


938 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM01 1 1 IE 17.28 1 .568e-10 248- 
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TRANSFORMING 61KPDF1. 


297 DM01 11 IE 17.28 5.168e-10 
659-708 DM01 111 1 7A 

5.263e-09 279-325 DM01 lllM 
10.67 8.674e-09 91 1-935 


940 


BL00107 


Protein kinases A'J'P-bindinux region 
proteins. 


XJX^\/\J 1 \J f XJ XJ»JX A .\/\/l/C^l*T ^yj— 

309 BL00107A 18.39 6.760e-13 
229-260 


942 


BL01I60 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.832e-ll 543- 

597 


943 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 3.500e-35 8-47 


945 


BL00989 


C^lathrin adantnr mTnTilpvpQ qytiaII rhain 

proteins. 


Sjla\M\jyOyD ZiO.^ X l .UUUC-*rU oo- 

117 BL00989A 11.66 l.OOOe-13 
5-19 

^ X^ 


946 


PR00178 


FATTY ACID-BINDING PROTEIN 
SIGNATURE 


PR00178D 13.52 9.571e-09450- 


947 


BL00178 


Aminoacvl-transfer RNA synthetases 
class-I proteins. 


W 001 78R 7 114 X57p-ft0 71'?- 

xjxjxjm X / oxj /.II t.OJ rCxlZf f U— 

724 


948 


PF00628 


PHD-fineer. 


PF00fi9R 15 R dl9p-14 9m.71ft 


951 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 2.050e-10 180- 
230 


952 


PR00926 


MTTOrHONDRTAT TARPrPP 
ivju. A \j\^rA%ynLJi\jJ\xj KjJ\s\SSACti\. 

PROTEIN SIGNATURE 


i>"RnnooAi7 17 7<; a 1 1 o#c_>io 
157 


955 


PF00109 


Beta-ketoacyl synfliase. 


PF00109 13.08 2.846e-12 342-357 


957 


PR00069 


ALDO-KETO REDUCTASE 


PR00069A 16.01 8.826e-24 26-51 
rSsXJvVOyD ii,^D l.jlHe-l/ oO- 

105 PR00069C 16.03 8.816e-14 


958 


PF00583 


Acetyltransferase (GNAT) family. 


PF00583A 12.53 5.500e-10 631- 


961 


PR00328 


GTP-BINDING SARI PROTEIN 
SIGNATURE 


PR00328A 10.62 8.740e-10 7-31 


962 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain nroteins fA+T-hook'i 


BL00354A 3.83 9.438e-10 1489- 
14QQ 


963 


BL00354 


HMG-I and HMG-Y DNA-bindina 

AJLLWA\J A CtllU XAItXVJ X X^iy*\ VUlstlMtQ 

domain proteins (A+T-hook). 


1499 


964 


BL00027 


Homeobox* dnmain nrnteiriQ 


RT 00097 9fi 4'^ 7 1 RR<>-97 S^ 


965 


PF00992 


Troponin. 


PF00992A 16.67 2.421e-09 581- 
616 


966 


PR00515 


5-HYDROXYTRYPTAMINE IF 
RECEPTOR SIGNATIIRF 


PR00515D 7.91 5.741e-09 13-33 


967 


BL00579 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 
194 


970 


BL00504 


Piimarate T'f»Hnrtsi<:*» / ciirpiTisitp 

dehydrogenase FAD-binding site 
proteins. 


RT 005n4P 1 fi Aft 7 O97o 74 Qvl <0 
DUJVJVHK^ 10. Do z.zz/e-Z4 

BL00504D 10.43 7.261e-21 75-93 


973 


PF00580 


UvrD/REPhelicase. 


PF00580A 13.37 4.720e-09 249- 
971 


974 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456F5.86 l.OOOe-1 0242-254 


975 


BL00237 


G-*protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 


976 


BL00031 


Nucl ear Vi nrm nn pq rpr pntnTc TYM A - 

binding region proteins. 


RT ono^ lA io^^7 i^Qo 11 /in 01 
BL00031B 2225 5.500e-28 94- 
126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 

BINDL 


PD00066 13 92 8 200e-16 196-209 
^PD00066 13.92 8.200e-16 336-349 
°PD00066 13.92 2385e-15 476-489 
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ID 

NO: 


NO. 




RESULTS* 








PD00066 13.92 9.308e-15 252-265 
PD00066 13.92 2.800e-14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200e-14 280-293 
PD00066 13.92 4.0006-13 224-237 
l^DUOOoo 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll 168-181 


978 


BL00721 


Formate— tetrahydrofolate ligase proteins. 


BL00721B 13.21 l.OOOe-40 346- 
401 BL00721D 13.90 l.OOOe-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL007211 18.79 
2.500e-40 814-860 BL00721H 
21.20 8.239e-39 763-814 
BL00721A 15.31 9.719e-32 287- 
321 BL00721C 16.92 4.000e-30 
498-535 BL00721F 15.96 8.232e- 
27 660-702 BL00721G 7.97 

1 fink -tnA 
j.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G 13.55 
2.543e-16 192-214 BL00869F 
12.77 7.03 le-14 157-192 
BL008691 12.92 3.274e-12 242- 
270 BL00869D 14.02 5282erl0 
95-124 BL00869B 15.55 9.3 82e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00196F 13 892 125e-09 02-lOX 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 



TABLE 4 



SEQm 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


Jg 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tspj 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tm_l 


7 transmembrane receptor (riiodopsin 
femily) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aajrans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


E1-E2 ATPase 


E1-E2 ATPase 


6.3e-124 


412.2 


16 


trypsin 


Trypsin 


12e-87 


278.6 


17 


ig 


Immunoglobulin domain 


7.6e-12 


43.2 


18 


lectin c 


Lectin C-type domain 


0.0003 


21.2 


20 


Alpha_L_fucos 


Alpha-L-fucosidase 


12e-217 


736.5 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2.2. 


pkinase 


Eukaryotic protein kinase domain 


. 3.3e-87 


303.1 


23 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


25 


ank 


Ank repeat 


5.5e-14 


59.9 


in 


pkinase 


Eukaryotic protein kinase domain 


1.5e-100 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


Oft 

29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


Oft 
30 


WD40 


WD domam, G-beta repeat 


1.2e-07 


38.8 


33 


mn 


RNA recognition motif. 


l.le-17 


72.2 


34 


rnn 


RNA recognition motif. 


l.le-17 


72.2 


36 


7tni_l 


7 transmembrane receptor (rhodopsin 
family) 


3e-36 


117.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


3o 


JSKJb-lF 


SRF-type transcription factor 


1.4e-36 


133.9 


40 


alk_phosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2m 


Zinc fmger, C2H2 type 


8.6e-103 


354.9 


45 


sugartr 


Sugar (and other) transporter 


3Je-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


2f-C2H2 


Zinc finger, C2H2 type 


1.3e.98 


341.0 


51 


filament 


Intermediate filament proteins 


L2e-176 


600.3 


52 


zf.C3HC4 


Zinc fmger, C3HC4 type (RING 
finger) 


2.7e-10 


37.7 


53 


Cadherin_C__ter 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


S_100 


S-lOO/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


inositol P 


Inositol monophosphatase family 


5e-13 


49.8 


59 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


Kunitz^BPTI 


Kunitz/Bovine pancreatic trypsin 
inhibito 


3.7e.47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ SAS 


MOZ/SAS family 


5.9e-133 


455.1 


CA 

64 


MOZ SAS 


MOZ/SAS family 


L7e-123 


423.6 


65 


ras 


Ras family 


9.3e-89 


308.3 


67 


Hamlpjike 


Haml family 


3.7e-49 


176.7 


68 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc fmger, C2H2 type 


1.5e-112 


387.3 


71 


Feptiaase_M41 


Peptidase family M41 


1.2e-110 


381.0 


72 


abhydrolase 


alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


Kjetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-'49 


176.3 


84 


AAA 


ATPases associated with various 
cellular act 


1.3e-77 


271.3 


85 


homeobox 


Homeobox domain 


1.4e-28 


108.3 


87 


TGF-beta 


Transforming growth factor beta like 


6.7e-68 


210.2 




mito_carr 


Mitochondnal earner proteins 


4.6e-57 


198.5 


93 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 




Immunoglobulin domam 


4.1e-20 


69.8 


Aft 

99 


CNH 


CNH domain 


3.4e-120 


412.7 


iftft 
100 


homeobox 


Homeobox domain 


7.4e-32 


119.3 


101 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-47 


170.8 


1 AO 

102 


2f-C2H2 


Zinc fmger, C2H2 type 


4.4e-89 


309.4 


1 AO 

103 


dynamin 


Dynamin family 


L4e-150 


513.6 




iccun c 


jLeciin c-iype aomam 


4.2e-15 


63.6 


105 


lectinc 


Lectin C-type domain * 


4.2e-15 


63.6 


108 


metalthio 


Metallothionein 


2e-25 


97.9 
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PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 






Hsp20/a)pna crystaJiin family 


2.6e--20 


77.7 


1 ID 


br IS 


Elongation tactor T S 


3.8e-63 


221.1 


116 


sugarjtr 


Sugar (and other) transporter 


4e-63 


223.1 


118 


catalase 


Catalase 


0 


1158.9 


119 


UCH 

— 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


le-10 


24.4 


100 


metalthio 


Metallothionein 


2.8e-25 


97.4 


\zo 


aaii_snort 


short chain dehydrogenase 


1.6e-45 


164.6 


izo 


ivKAi5 


KKAo box 


7.9e-25 


95.9 


127 


G-alpha 


G-protein alpha subunit 


le-249 


843.0 


128 


mito carr 


Mitochondrial carrier proteins 


2e-65 


227.2 


131 


EFIBD 


EF-1 guanme nucleotide exchange 
domain 


4.9e-53 


189.6 


132 


GYF 


GYF domain 


4.9e-28 


106.6 


133 


GYF 


GYF domain 


4.9e-28 


106.6 


134 


lipocalin 


Lipocalm / cytosolic fatty-acid 
binding pr 


2.1e-33 


119.1 


135 


pkinase 


Eukaryotic protem kinase domain 


3.3e-86 


299.8 


136 


ank 


Ank repeat 


2.2e-29 


111.1 


137 


IL8 


Small cytokmes 
(intecrme/chemokine), inter 


3.1e.l8 


65.2 


139 


pyridoxal_deC 


Pyndoxal-dependent decarboxylase 
conse 


0.00011 


19.0 


140 


cadherin 


Cadherin domain 


1.3e-88 


307.8 


142 


efhand 


EF hand 


5.7e-33 


123.0 


143 


Acyltransferase 


Acyltransferase 


2e-29 


111.2 


146 


cytochrome_c 


Cytochrome c 


1.7e-33 


124.7 


147 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.3 


148 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.7e-09 


45.0 


149 


aldo ket red 


Aldo/keto reductase family 


7.4e-189 


640.8 


150 


homeobox 


Homeobox domain 


3.2e-08 


38.7 


151 


PseudoU synth 
1 


tRNA pseudoundme synthase 


4.7e-57 


203.0 


152 


abhydrolase 


alpha^eta hydrolase fold 


1.7e-31 


118.0 


153 


PDZ 


PDZ domam (Also known as DHR or 
GLGF). 


l.le-09 


45.6 


1 


PHD 


PHD-finger 


7,6e-15 


62.8 


LJ/ 


m3 


FiT>ronectin type IE domain 


0.015 


21.9 


IDS 


homeobox . 


Homeobox domain 


2.7e-27 


104.1 


160 


PWI 


PWI domain 


3.9e-24 


93.6 


162 


DnaJ 


DnaJ domain 


2e-06 


34.8 


164 


/^X^t "VT 

Cd1_N 


CBL proto-oncogene N-terminal 
domam 


8e-117 


401.5 


166 


metalthio 


Metallothionein 


3.Ie-26 


100.6 


lo7 


LRR 


Leucine Rich Repeat 


0.00069 


26.3 


169 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-tenn 


5.3e-180 


611.4 


170 


fibrinogen^C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 


611.4 


171 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


le-149 


510.8 


1 /j 


homeobox 


Homeobox domam 


1.5e-29 


111.6 


1 /4 


FYVE 


FYVE zmc finger 


7.4e-28 


103.8 


1 /j 


GRIP 


GRIP domam 


3.9e-08 


40.5 


1 d 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


185 


PAP OT Y 


^/vr-vjiy Qomam 


j.oeoi 


182.0 


186 


TBC 


IBC domain 


2.2e-50 


180.8 


187 


TBC 


TBC domain 


2.2e-50 


180.8 



wo 01/57190 
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SEQID 

NO* 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 


J OO 


PD7 


vXJLa UUlllalU ^-rtl^v ivilUWII JL/fllv UF 

GLGF). 


iip.i7 
*fe- J J 


^7 ft 


189 


Kelch 




^ 7p-1 0^ 




190 


Tronornvosin 




^ Re- 171 




192 




Rie<;ke f2Fe-7Sl domain 


0 001^ 

\J,\J\J IVJ 


xO.J 


199 




TitirmiTinolnHiiHn Hnrnflin 




UU. X 


202 


EGF 


FOF-HVf* Hnmain 

J^VX IXIVw UVXlldXlX 




iyo,j 


203 * 


trefoil 


Treffiil rP-tvne^ Hnmain 

Xi^X^yTlX ^XT ^jW^J *XWlllclXlJ 






204 


TBC 


TBC domain 


8.5e-*38 


139.0 


205 




FF hanH 

X^X7 llCUXtl 




99 

zz.o 


206 




oiuw vuxiagC~galCU puiabMUJxi 
rhannfl 

v»Xiili lil^X 


ft Oft'^l 


ft 1 
0. 1 


207 


trefoil 


Trftfinil rP-tvnp^ HnmaiTi 


0 Qp-4R 


17'? 7 


209 


Ribosomal Sl^ 


Ribosomal nrntein Sl'^/SlS 

XxX vvdvlllCIl LIX ULwXll O 1 J/ O J O 


1 7g-7R 


01 A 7 


210 


hemonexiii 


Hem or>pv in 

X X,VXX1 w AXl 1 




791 ^ 
ZZi .J 


213 


TBC " 


TRC domain 


Z. JC"*tO 


174 ft 


215 


Bdsic 


xvxjr v^wxixu j^odXv uv/lilaJli 




170 ft 


216 


RibosomaLL24 


KOW motif 


8^e-23 


89.2 






piuxuiicL/iiii Lypc ill UUIXlOill 






OO'^ 




\-vUiiiuviroponiyobin-iypc duiin- 
binding pr 




1#^ft ft 


OOA 




FF Vii^nrl 


0. 1 e-uo 


JJ.Z 


00^ 




jrierin ^ aipna carDinoiauiine 
dehydratase 


O 'Xtx 

y,je-4Z 


1 1 
1 JZ.I 


00% 


ATir* trnn 

t\Sj\y U uii 


/\x>\^ iransponer 


zl 1 <» lift 


J /y.z 


234 


El_DerP2_DerF 

9 


El family 


3.7e-90 


312.9 




2 


Crx idniiiy 


1 .oe-Ho 


1 /4.0 


O'M 




PMP-99/FlV4P/IV/rP9n/Pl!»iiHiTi farrttK/ 

jrivir^-zz/ Eivir /ivijrzu/^-'iauaui lamiiy 


1 7» 
J. /e-zD 


Oft 1 


238 


Opiods_neurope 

P 


Vertebrate endogenous opioids 
ucurupc 


1.8e-159 


543.2 






xifUKaryoLic iniiiauon lacior da 

Hvmicinp 
XX y Lf iXDXiic 


D.ye-xu*f 


"j^ft ft 


240 


Atninn nviHaQf* 


riaVUl UUIIlaJillllg cull 111 V UAlUabC 


9 ^P 1 1 


'^7 ft 


243 




7inr finopr C^OVIO Hm(> 
jLtUiK^ iiiigci, vxZxx^ lypc 


9 lf» 00 




244 


Band 7 


.^PFH Horn am / RanH 7 familv 
i^rrn uuiuaixi / x^oxiu / iaiiiiiy 


z.je-j^ 


1 Oft 7 


245 




An If rpnpat 


i.oe'-oo 


'^ft7 ^ 


246 


zf^C2H2 


Zinc finger, C2H2 type 


6.7e-49 


175.9 


247 




Actin 


9 'io /19 

z.oe-Hz 


1 A(\ 1 


248 


t 


iZriv luinen proicin rexamuig recepior 


9 4p 1 


<C90 < 

jzyo 


250 




PA/rP-97/P]V/rP/MP9n/Pl5iiiHm fami1\/ 

jr xvjLT -zz/ nivur/ ivur zu/ C'lauQin laniiiy 


9 9*i OR 

z.zeoo 


14ft 0 


252 




vAriiagen inpic neiix repeal ^zu 

v»VpiCO J 


1 Aft' I'X 


^ft 


255 


C2 


C^O domain 


ft ftS7 


7 ft 


257 


CAP GLY 


CAP-Glv domain 


1 4p-7ft 


ftl ft 


260 


WD40 


WFi Hrvmain r^-bpta rpnpat 
TV XV wiv/iixauiy \j uvid icucai 


0 0p-A9 
7.ye~oz 


91ft ^ 


261 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


262 


WD40 


Vr x^ uuiiiaUl^ VJ^UClct I CDval 


0 Op 1^9 


91ft 
Zl 5.3 


263 


cnfilin ADF 


^viiiiii/ If upuiiiyuMii"iypc auun* 

binrfino nr 


7 ftp 91 


ft9 ^ 
oZ.O 


264 


Riho^omal I>14 


Ribo<sOmal nrotpin T ^Anft 


0 9p-1ft 


4ft f\ 


265 


SAPA 


SanoQin A-tvttP HAmatn ^ 
oa|yV/pui r\ ly ixutiiaixl " 


4 zlf» 97 


1 ft*? 4 


266 


SAP A 


^J<"no<lln A-tvnp HAmain 
oa|^uoLii /^"vy VXvxIlaxll 


d At^jyi 

HrHC-Z / 


Ift'^ 4 


267 


ARC tran 


ARr^ trjincnnr+pr 


0 ^P ^0 


149 9 


269 


Ribosomai_L 1 4 


Ribosomal protein L14p/L23e 


6.2e-62 


219.2 


270 


abhydrolase 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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SEO ID 
NO: 


PFAM NAMT. 


DESCRIPTION 




PFAM 

SCORE 


273 


rrm 


RNA recognition motif. 


0.074 


14.6 


275 


lipocalin 


Lipocalin / cytosolic fatty-acid 

binding pr 


2.5e-41 


146.4 


276 


ras 


Ras family 


l.le-67 


238.3 


277 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


1.2e-147 


503.9 


278 


START 


START domam 


3.2e-09 


44.1 


279 


WD40 


WD domain, G-beta repeat 


L8e-27 


104.7 


282 


G-patch 


G-patch domain 


7.8e-22 


86.0 


287 


Antij>roliferat 


BTGl family 


1.2e-101 


351.0 


289 


KRAB 


KRAB box 


7.1e-21 


82.8 


293 


7tm 3 


7 transmembrane receptor 


3.3e-73 


256.6 


295 


SET 


SET domain 


5e-30 


113.2 


296 


Pyridox_oxidase 


Pyridoxamine 5 -phosphate oxidase 


1.3e-76 


268.0 


297 


rrm 


RNA recognition motif 


5,4e-45 


162.9 


298 


Ubie^riiethyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


-96.3 


299 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


0.0024 


-118.1 


301 


Cyt_reductase 


FAD/NAD-bmding Cytochrome 
reductase 


7.7e-61 


215.5 


302 


G-patch 


G-patch domain 


3.1e-14 


60.7 


307 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


7.7e-43 


138.2 


308 


PH 


PH domain 


0.0015 


17.8 


310 


7tm_l 


7 transmembrane receptor (ifaodopsin 

family) 


1.4e-84 


270.8 


311 


Rhodanese 


Rhodanese-like domain 


3.3e-64 


226.7 


312 


tubulin 


Tubulin/FtsZ family 


4.9e-286 


963.6 


314 


SURF4 


SURF4 family 


1.2e-199 


676.6 


325 


IMS 


impB/mucB/samB family 


2e~58 


207.5 


327 


cadherin 


Cadherin domain 


4.3e-91 


316.0 


329 


NAC 


NAC domain 


2.1e-28 


107.8 


330 


IP_trans 


Phosphatidylinositol transfer protein 


6.5e-98 


338.7 


332 


TFHS 


Transcription factor S-II (TFIIS) 


8.8e-05 


29.3 


337 


zf-C2H2 


Zinc finger, C2H2 type 


3.6e-61 


216.6 


340 


AIRS 


AIR synthase related protein 


4e-32 


120.2 


343 


annexin 


Aimexin 


4.6e-80 


279.4 


346 


Stathmin 


Stathmin family 


1.8e-90 


314.0 


347 


Ribosomai L16 


Ribosomai protein L16 


4.6e-09 


34.9 


348 


lactamases 


Metallo-beta-lactamase superfamily 


0.012 


-6.0 


351 


efhand 


EFhand 


2.5e-14 


61.0 


353 


lectin c 


Lectin C-type domain 


1.3e-05 


32.1 


354 


WD40 


WD domain, G-beta repeat 


2.2e-18 


74.5 


360 


lipocalin 


Lipocalin / cytosolic fatty-acid 
bmding pr 


6.3e-10 


38.3 


362 


Acetyltransf 


Acetyltransferase (GNAT) family 


0.0019 


24.9 


365 


tRNA-synt_l 


tRNA synthetases class I (I, L, M and 
V) 


4.6e-185 


628.2 


366 


Sulfatase 


Sulfatase 


6.1e-228 


770.6 


368 


START 


START domain 


3.8e-ll 


50.5 


369 


pkinase 


Eukaryotic protein kinase domain 


2.4e-10 


41.3 


370 


ACBP 


Acyl CoA binding protein 


4.4e-56 


199.7 


371 


pkinase 


Eukaryotic protein kinase domain 


1.6e-94 


327.5 


373 


EOF 


EGF-like domain 


2.6e-12 


54.3 


375 


zf-C2H2 


Zinc finger, C2H2 type 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3e-61. 


215.6 


380 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc fmger, C2H2 type 


4.3e-06 


33.7 


383 


GlycoJransf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 
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SEQID 

iSV. 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


J OH 




Kasiatir' aomain 


6. 1 e-43 


155.7 




1 X>L> 


TBC domain 


0.017 


-66.0 


joy 


vjiycos_iransi z 


Glycosyl transferases 


l.3e-15 


65.3 


jy\) 


"Mq r*?! 


Sodiiun/calciiun exchanger protein 


•2 0«> 1 A-C 

3. ye- 105 


O^O *T 

362.7 






Fibronectin type III domain 


>l 1 ^ 1 AO 


CO ^ 

352.6 


392 


fii3 


Fibronectin type TEL domain 


3.4e-45 


163.6 


jyj 


Ulj 


Fibronectin type III domain 


A ^ AC 

3.4e-45 


163.6 




ldl_recept_b 


Low-density lipoprotein receptor 

repeal 


7.1e-49 


175.8 




Ivl DOSOmol^i> J u 


KiDosomai protein L#3up/L»/e 


A AAOI 

O.UOz3 


1 A 

16.0 




OvA/ct*>rr\l "RP 


uxysieroi-omamg proiem 


1 . je-y4 


ooo c 

327.5 


jy 1 


RHQ PHMl 
ivL/o lvl»/lVJ i 


jrenpncnnATom- 1 


2.ye-33 


1 0*5 A 

123.9 


^yy 


laClainoSe_o 


Metallo-beta-lactamase superfamily 


3.4e-39 


1 A'y ^ 

143.6 


402 


F-box 


F-box domain. 


0.0002 


28.1 


ACVX 


CLP_protease 


Clp protease 


4.8e-64 


226.2 




KlD0S0mai_L3 3 

Ac 


Ribosomal protein L35Ae 


6e-77 


269.0 


*fUO 


T TA/T 
1-/11VJ 


: !~! : 

LIM domam containmg proteins 


A AAA01 

0.00021 


OA T 

20.7 




ixviN A*-syni__i c 


iKNA syntnetases class l (c, ana ki) 


1 OO ^ 

le-z36 


'TAA O 

799.8 


41 1 
Hi 1 


IN 1 r__irajisi_z 


Nucleotidyltransferase domain 


O A« 1 ^ 

3.9e-lo 


Z'O A 

67.0 




Lfc,AU 


uhAij/DhAxi box neiicase 


A i\e\t\ 1 

0.00016 


17.2 


41/1 




Domain of unknown fiinction DUF94 


0.00011 


26.9 


41 ^ 


tubulin 


luDuiin/rtsZi tamijy 


>l <^OA 

4.5e-289 


973.7 


Aid 




SET domain 


3.3e-57 


203.5 


4Z1 


WJJ4U 


WL) domam, u-beta repeat 


6.1e-29 


109.6 


A01 


Zl-UZrLZ 


z*mc nnger, Czrlz type 


1.5e-39 


144.9 


424 


pkinase 


Eukaryotic protein kinase domain 


8.9e-75 


261.8 


4/5 


LIM 


LIM domain containing proteins 


L8e-34 


126.7 




kazal 


Kazal-type serine protease inhibitor 
domain 


3.7e-18 


73.8 




QUO 


Src homology domain 2 


1 .4e-67 


198.4 


■ HDD 


zi-czriz 


/^mc nnger, Czxiz type 


2.8e-144 


492.7 


A'i.A 
HDH 


ras 


Kas tamily 


0.012 


-106.8 


411 A 


d "CO ATxyQc^ 
lil-riZ AlraSe 


Jal-iiz A 1 rase 


1.6e-117 


391.0 




PXI A r\r\l A 


KNA polymerase alpha subunit 


0 


1077.7 


41 R 


rrtU 


rrLU-imger 


1.6e-ll 


51.7 




lectin c 


Lectin C-type domain 


A T— OA 

4.7e-30 


113.3 


440 


zf-C2H2 


Zinc finger, C2H2 type 


l.le-65 


231.6 


AA 1 
'Rl 


arrestin 


Arrestin (or S-antigen) 


2.9e-254 


858.1 


442 


aniinotran_3 


Aminotransferases class-in 
pyridoxal-pho 


82e-80 


231.1 


441 
*fHJ 




Ubiquitin carboxyl-terminal 
hydrolases famil 


8.5e-12 


52.6 


AAA 




i^ir/JNr-i lamiiy 


2.oe-277 


934.6 


H J J 


1 "DOX 


1-DOX 


3.6e-II7 


402.6 


4^1 




ruesKe tzre-Zoj comam 


2.oe-13 


CI o 

57.7 


4^4 


^i''V«#zrLZ 


Ztmc nnger, L^zriz type 


1 A«. ^/I 

3,9e-o4 


226.5 


f JU 


numcODox 


Homeobox domain 


O AO 

2.oe-0o 


O O A 

38.9 


4S0 




xmmunogioDuim aomam 


O OA 

2.oe-20 


70.5 


4^n 


xiyuruiabc 


haloacid dehalogenase-like hydrolase 


OC 

4e-25 


96.9 




rve 


Integrase core domain 


1.6e-13 


50.7 


'tOv) 




Calponin homology (CH) domain 


2.4e-17 


71.1 


467 


CH 


Calponin homology (CH) domain 


2.4e-I7 


71.1 


4AS 


Merol_aesai 


Sterol desaturase 


7.5e-38 


139.2 


4AO 


pro__isonierase 


Cyclophilm type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 




iiiciaiiupcpiiUase lamiiy jvlzh 


oe-vo 




471 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 


441.9 



wo 01/57190 
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SEQID 
NO- 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


472 


mvh r)"MA- 

binding 


iviyo-iiKc uiN/i-oinaing aomam 


i.oe-Uo 


'JO A 

33.9 


473 


77 


^uic linger preseni in uysuopnin, L.i5 




OA A 

20.0 


474 




iZiiun gallon iduior i ganunay 

^uiiDCi vcu uuina 




O AC C 

305.5 


475 


XVI l^v/0\/lllCU a^J X w 


IVlUk/DUiUal pi ULCm IjJ I c 


o.ie-oo 


Z3z.D 


476 


Clq 


Clq domain 


2.5e-75 


263.7 


All 




on J uumdin 


1 1 1 O 

i.ie-iz 


55.0 


478 


aE 


lilUari / illiO /- pqQJu lainiiy 




-17.7 


479 


FYVE 


J. A V ^JllV 1 111 Aw 


0 ^A 0 1 

7.je-zi 


/o.o 


480 


DNA Dol A 


xJiyrx puijriiJdaoC ioulliy /\ 


z.je-40 


IO/.4 


482 


adh <iliort 


oiiLri I ^iiaiii uviiyurogcnaSw 




zz l.o 


483 


Enk 


An It rpnASit 


i.je-1 / 


Ol A 

71.9 


484 


IMS 


uitpD/iiiuujjf ocuiio Idlllliy 


/.ze-oJ 


OQA « 


486 


TIR 


XJJ\ UUUJUIli 


1 Oa io 


^O O 

o/.o 


487 


FMO-like 


riaviii-Diiiumg monooxygenoSc-iiKe 


A 


1 >IOC ^ 

14ZJ.D 


488 


I LWEQ 


1/I^WFO Hnmain 

Mi 1^ Vr l^V^ Uvliluiil 


0 ^A 1 ni 


34X.U 


495 


homeohoY 


1 ILUllCLIl/vrA UUlliaul 


^.oe-uo 


3U.O 


497 




ijUAaryuiiL proicUl KUiose uOmain 


O 1 /i/Z 

z.Je-ioo 


JOO.l 


499 


fii3 


Fibronectin type III domain 


2.5e-237 


801.8 


501 


JL/JIV1\. 


i^cucinc ivicn jvcpcat 


y.3eo 1 


115.6 


502 


IVvJO 


xvcguiaior oi vj proiem signaimg 

UUillain 




11.9 


503 


filament 


Intermediate filament proteins 


le-142 


487.5 






riDronecim type lu aomam 


1 O ^ 1 AA 

1.3e-100 


347.7 


506 


HECT 


HECT-domain (ubiquitin- 

rransierase ), 


le-13 


59.0 


507 


JVlUUaUIilaJ xj 1 1\ 


jtviDosomai proiein JL/Ae 


5.7e-2o 


99.7 


508 


WD40 


w JL/ uumain, vj**Dcia repeal 


A AiCJ 


1 A O 

19.8 


509 


WD40 


yy u uuiiiaUJ, ur^^ucla repeat 


A Ai^l 


1 A O 

19.8 


510 


WD40 


w Lj uujiiaujy vj^Dcia repeal 


z.ie-4z 


154,3 


511 




Etxit^ax y uLiu pruicin Kindse Qomam 




OA A /I 


512 


G-gamma 


GGL domain 


1.9e-08 


34.3 


513 ' 




oMj Qomam 


O A^ 


34.2 


515 


XX X r\k 


isacienai regulatory nei]x>tuni*'neiix 

pi ULCl 


3.9e*27 


103.6 


516 


2f-C2H2 

fa* lift 


z^uiV/ ijii^ci^ K^Axxx. lypc 


1 . /e-J4 


lOO A 

Izo.O 


517 


SI 


\j1 J\X^Jt\ UillUillg UUIUcUQ 


i« 1a_<:6 


OAC A 


518 


nkinase 


jj>ujvaiyuiiv piULClQ KmaSv uomaul 


i.oe-/ J 


zo4.z 


525 


cadherin 


wutUlCllll UUlJldlil 


Oia OA 


OOA ^ 

zoU.o 


528 


zf-C2H2 


^iij^ iiiigci, v^z.nz lype 


/Io '7A 


246.4 


529 


neuT chart 


i^cuiuuaiibiniticr*gaieu ion'~cnannci 


j.oe-zzz 


TCA O 

750.6 


531 


RhoGEF 


ixiiuvjcr uumain 




1 ^A 1 

160.2 


532 


mvosin head 

MIX J Wi^Uk U\'M\p» 


ivxjrl/alll ilCoU \UlvlOr UOmaulJ. 


A 

u 


1 A C\A C 

1494.5 


533 


LRR 


1 Piif*inp Pir^h 12AT\Aaf' 
jueuv^iiic xvii/ii J^cpcal 


O.J e- ID 


£0 

62. 6 


535 


Sec7 


^Af7 HntYinin 


j.ie-yz 


1 A 1 

319.1 


536 


homeobox 


ni/iiicuuuA UUIUolIl 


4.5e-Uj 


O^ /I 

Z0.4 


539 


actin 


Actin 


O /I o 1 A A 


330.6 


542 


ank 


Ank repeat 


1.9e-35 


131.2 


544 


Z»x V-^wV^ll 


Zimc imger c-Xo-u-xj-c-xj-xI type 


O lA 

z.oe-iu 


41.7 


546 


DSPc 


Dual specificity phosphatase, 
caiaiyiic Qoma 


2.4e-40 


147.4 


547 


iXiviVJ dVlil 


nyaroxymeinyigiutaryl-coenzyme A 

cvnthac 
oyjiuiaa 


0 


1250.8 


549 


Iaininin_G 


Laminin G domain 


3.3e-76 




551 


PHD 


PHD-finger 


0.008 


9.3 


552 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 



wo 01/57190 
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SEQID 

NO* 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 












555 


WW 


WW domain 


1.3e-24 


95.3 






Kinesin motor domain 


l.oe-17o 


599.7 


DDy 


•7f CXV\OA 


Zfinc linger, L*3riu*f type (KUnvj 


A AAAOC 

0.00085 


1 ^ c 

16.5 


563 


wi 1 iiiim 




7 Oo 1 1 

/.ye-1 1 


4y.4 


567 


XXX 


X XI UUiilain 


/.oe-uo 


zj.y 


568 


PH 


PH domain 


3.1e-39 


143.8 






Histone deacetylase family 


c o« 1 AiC 

j.ze-iOo 


3o5.o 


570 


PDZ 


PDZ domain (Also known as DHR or 

ni ^;p^ 


3.4e-20 


80.5 


J / 1 




z»inc linger, i^Jxn^4 type (KIjNvj 

■fin fTAT* 1 


le-lo 


CO c 

58.5 


573 




uDii^uiiiix idmiiy 


1 .4e-l;o 


111 
31-1 


574 


X xx^ 


njiuiiu xiomoiogy z juiomain 


1 la 1 1 n 


oo/\ n 


576 




ocrpuiD ^bcrmc pruicase uiniDiiors^ 


*f.je-i4o 


490.4 


579 




zjihg nnger, v/Ziiz cype 


3./e-/o 


o>cc 0 
Z05.0 


580 


pkinase 


Eukaryotic protein kinase domain 


6.9e-79 


275.5 


1 




KnooAr Gomain 


4.4e-53 


1 on o 

189.8 


582 


Ribosomal_L7A 


Ribosomal protein L7Ae 


0.028 


1.0 






Kazal-type serine protease inhibitor 
uomain 


2>2e-52 


187.4 






jLeucme Kicn Kepeat 


4.4e-28 


106.7 


586 


PHD 


PHD-fmger 


3.8e-12 


53.8 






riTTii irwif^ AtmiKf 
0 1 r 1/UoLi ramily 


l.le-62 


215.2 


590 


Collagen 




Collagen triple helix repeat (20 
copies) 


8e-42 


152.4 


SOI 


lys 


C-type lysozyme/alpha-lactalbumin 
lamiiy 


Loe-31 


116.4 


S96 


APRP 

/jL.\^X->r 


Acyl CoA binding protein 


A AAOO 


-9.4 


jj' / 


OINP^ IN 


oiNrz ano otners jN-terminai oomain 


3.7e-98 


339.5 


600 


JVIvrtD 


jSiJv/\Jd dox 


1 .3e-29 


1 1 1 o 

111.8 


606 




j-ieucine ivicn ivepeai 


1 n A< 

le-05 


oo c 

32.5 


607 
\j\t I 




L.eucine Kicn ivepeat 


1 «. AC 

le-05 


oo c 

32.5 


608 


WD40 


WD domain, G-beta repeat. 


5.3e-23 


89.8 


610 
oil/ 


rr»n/\0 TPPl 


iCr-i/cpnou cnaperonin lamily 


1.7e-237 


802.4 


61^ 


TWT? nun PV 

XI. 


Tetrahydrofolate 
aenyurogenase/ cy cionyoro 


4.9e-173 


588.3 


617 


mn 


RNA recognition motif. 


4e-14 


60.4 




mn 


RNA recognition motif. 


4e-14 


60.4 


670 


CUIUlIl_jf\.L/i7 


Cofilin/tropomyosin-type actin- 
binding pr 


3e-06 


34.2 


671 




ruianve snoKiNA uinomg Qomam 


^ 1 oc 

o.le-95 


328.8 


677 




Ubiquitin carboxyl'tenninal 
jiyuruiooc lomiiy 


C 01 

5.8e-21 


oo 1 

83.1 


625 


7f-r7H7 


zLiinc imger, i^zxiz type 


z,3e*iz4 


>IOiC A 

4Z0.4 


628 




]ijEtt\iJi ijxiit\i\ uox neucasc 


z»je-Do 


O 1 A A 

219.U 


632 


VJO X 


uiuiauiione a^iransierases. 


4.oe-zo 


OA t\ 

89.0 


633 


S mipl^ntiHsiQ^ 


J 'iJUl^lCUllQaSe 


o.oe-z4o 


837.0 


636 


T TM 

.l„i 1 LYX 


i^iivi uumaui coniammg proiems 


1 .oe-oo 


OAO C 

307.5 


637 


pjvlilaov 


i:!>uKaryoiic proiem Kmase aomain 


1 .De-7i 


oco o 

257.8 


638 


AA^ftP HrtTiisiiTi 
iVlOf _UUUAaJUl 


iviDi' ^jviajor sperm proiem ) uomoin 


O ylA AO 

o.4e-0y 


42.7 


639 


IlldalUixU 


ivieiaiiomionem 


ze-z4 


A>* ^ 

94.6 


641 


rr-r7H7 

Ai^X^ZiXXZ. 


lAus^ imger, uzriz type 


D.le-1 14 


O Al C\ 

391.9 


647 




AJDosomai proiem ozoe 


9.3e-48 


1 ^O 1 

172.1 


643 


Ribosomal^SS 


Ribosomal protein S5 


8.3e-87 




646 


PHD 


PHD-fmger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


L5e-22 


S8.4 



wo 01/57190 
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SEQID 


PFAM NAME 


DESCRIPTION 


p-vaiue 


PFAM 
SCORE 




Liipase^ouoJL 


— T- TT =— ; — 

Lipase/Acylhydrolase with GDSL- 

Jmc JJlUlil 


0.015 


2.2 






z*iiic linger^ L^zriz lypc 


4. le-l4o 


/I AO O 




llIolUIlC 


Pr\r<» Kictr4-n«» 149 A /HOU/UQ/IJ/I 

v^ore nisioiie jTZ/\/JriZD/rlj/n*f 


1 .ze- 1 U 




654 


■ zf-c2m 


Zinc finger, C2H2 type 


1.9e-87 


303.9 




FES 


Ras family 


o.4e- 7 / 


1ZA A 

269.0 






z,inc linger, cjjtic4 type (KlNu 
linger^ 


5.3e-13 


46.4 




o 1 pilU2»pilctlaoC 


ocr/ mr proiem pnuspnaiase 


9 /^o 1 C9 

z.oe-i oz 


oiy.i 






Zjuic linger, v^zxiz type 


i.je-yz 


791 1 

jZl.l 


660 


2f-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 






Nucleoside diphosphate kinases 


1.4e-119 


410.7 


664 


IRF 


Interferon regulatory factor 
iranscnpiion i 


7e-20 


79.5 






4-hydroxyphenylpyruvate 

uiOAygenase \^ lerm 


1.4e-lo 


68.5 


66fi 


l-/jLi/\L/ 


jjx!>/vL//jL/i^/\ri Dox neucase 


4.J>e- /4 


z37.1 


oo / 


HP An 


\jsL£\yji\jr»Ai\ DOX neucose 


z.ye-/u 


Zz5.1 


66Q 




iLUKaryonc proiein Kinase Qomain 


o.ie-yj 


322.2 


671 


li om Av 
IIUIIICULIUA 


nonieuDOA uomain 


U.ulo 


lo.5 


67 R 

U / 0 




jseia/oauiina crysiaiun 


4./e-luo 


365.8 


670 




WL/ uomain, vj-ueta repeat 


1 .9e-06 


O A 

34.9 


680 


Keratin B2 


Keratin, high sulfiir B2 protein 


4.1e-06 


15.9 


/^R7 


G-gamma 


OkjJu. Qomain 


8.5e-33 


117.9 






Ubiquitin carboxyl-terminal 
hydrolase family 


L4e-29 


111.7 


050 


Acetyltransf 


Acetyltransierase (GNAT) family 


6.oe-10 


46.4 


Oo / 




7 transmembrane receptor (rhodopsin 
family) 


4.oe-I5 


50.0 


6RR 


prOicaSOIIlc 


rroieasome A-iype ana Jb>-type 


o.5e-o4 


225.7 


6R0 




a^jr-z sieroi iransier lamiiy 


o.ze-3 / 


136.1 


600 




lo-JN uOmom 


0.041 


20.1 


609 




Zjinc imger, uzxiz lype 


y.ye-oU 


oil A 

211.9 


693 


zf-MYND 


MYND finger 


0.038 


5.5 




ijxysieroi_i>r 


Oxysterol-binding protein 


3.9e-133 


455.7 






ruz, oomam (Also Known as DHR or 


1.3e-30 


115.1 


703 


Peptidase_C2 


Calpain family cysteine protease 


2.3e-175 


596.0 


706 


iiiaineiii 


inxermeaiaie luament protems 


7.ze-107 


368.5 


710 


llDrjIlOgcD.^V.< 


rionnogen oeta ana gamma cnams, 

P.tArm 


7e-60 


278.0 


71 1 

■/II 


OFLZ 


ore nomoiogy oomam z 


z.3e-o5 


1 A<0 1 

192.1 


719 




/iijr synuiase, JLyeiia/japsiJon cnam 


U. 00062 


1 A A 

19»0 


713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


T RPT PPTP 


\jqy I ijjri / L^jb 1 r lamiiy 


8.6eo4 


125.7 


71 ^ 


IvlNA pox -Li 


KJNA polymerases l / 1 j to lo Jcua 

SUDUnil 


4.8e-49 


176.3 


716 

/IV/ 


JVJVrtJj 


T^P AU KoY 


l.ie-4Z 


155.0 


717 
tit 


liiilU Udli 


iviuocoonuriai earner proiems 


4.6e-3o 


1 oo o 

133.3 


710 


VJai'UUlU ICi/im 


verieuiaie gaiaCiosjue-Dmcung lectm 


1 .5e-z5 


AA *^ 

90.2 


726 


alUCUIl 


/\iaenyae aenyorogenase lamiiy 


L3e-119 


Ay t\ t> 

410.8 


728 


Glycos_transf_2 


Glycosyl transferases 


4e-21 


83.6 


7^4 




JtsLMz uomam 


2e-34 


127.8 


735 


PR55 


Protein phosphatase 2 A regulatory 

SUDimit 


0 


1038.2 


7*^7 


r>Qp/* 


Dual specificity phosphatase, 
catalytic doma 


4e-14 


60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 



wo 01/57190 PCT/USOl/04098 



SEQID 
NO: 


PFAM NAME 


DESCRIPTION 




PFAM 
SCORE 






finger) 






749 


mito carr 


Mitochondrial carrier proteins 


4Je-67 


232.8 


750 


DUF27 


Domain of unknown function DUF27 


4.5e-12 


53.5 


751 


SH3 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


HMG (high mobility group) box 


8.6e-13 


55.9 


753 


SPRY 


SPRY domain 


5.9e-05 


23.3 


754 


GTP CDC 


Cell division protein 


7.5e-153 


521.2 


755 


mito carr 


Mitochondrial carrier proteins 


3e-88 


305.4 


756 


TSPN 


Thrombospondin N-terminal -like 
domains 


8.1e-58 


205.5 


757 


BTB 


BTB/POZ domain 


5.7e-23 


89.7 


759 


zf-C2H2 ' 


Zinc finger, C2H2 type 


1.2e-12 


55.4 


760 


NSF 


NSF attachment protein 


6.4e-127 


435.1 


762 


Ribosomal S14 


Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


765 


ThiFfamily 


ThiF family 


1.7e-39 


144.6 


766 


DnaJ 


DnaJ domain 


3.9e-36 


133.5 


768 


tRNA-synt_2b 


tRNA synthetase class II 


9.1e-81 


281.7 


769 


ldl_recept_a 


Low-density lipoprotein receptor 
domain 


0 


1404.5 


770 


WD40 


WD domain, G-beta repeat 


2e-21 


84.6 


771 


LRR 


Leucme Rich Repeat 


3.8e-06 


33.9 


774 


SNF2 N 


SNF2 and others N-terminal domain 


5.5e-99 


342.3 


776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


111 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


11% 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 . 


119 


zf"C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


3.1e-08 


31.0 


781 


cadherin 


Cadherin domain 


5.6e-l 13 


388.7 


783 


HECT 


HEGT-domain (ubiquitin- 
transferase). 


4.2e-31 


116.8 


785 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


788 


vwa 


von Willebraad factor type A domain 


1.9e-52 


187.7 


790 


mn 


RNA recognition motif. 


2.8e-20 


80.8 


791 


Collagen 


Collagen triple helix repeat (20 

copies) 


0.00097 


9.7 


792 


pkinase 


Eukaryotic protein kinase domain 


0.023 


12.4 


795 


zf-C2H2 


Zinc finger, C2H2 type 


6.5e-95 


328.7 


796 


adh short 


short chain dehydrogenase 


4.1e-05 


-7.3 


799 


SAICAR synt 


SAICAR synthetase 


6e-125 


428.5 


805 


WD40 


WD domain, G*beta repeat 


4e-65 


229.8 


806 


ZU5 


ZU5 domain 


4.7e-37 


136.5 


807 


WD40 


WD domain, G«beta repeat 


0.016 


21.8 


808 


WD40 


WD domain, G-beta repeat 


0.0041 


23.8 


809 


pkinase 


Eukaryotic protein kinase domain 


2e-31 


1172 


810 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


814 


zf-C2H2 


Zinc finger, C2H2 type 


4.5e-83 


289.4 


815 


zf-C2H2 


Zinc finger, C2H2 type 


6e-74 


259.1 


817 


myosin head 


Myosin head (motor domain) 


1.5e-176 


599.9 


818 


GSPI^E 


Bacterial type II secretion system 
protein 


0.012 


11.5 


819 


PDEase 


3'5'-cycIic nucleotide 
phosphodiesterase 


l.le-74 


215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 


rrm 


RNA recognition motif. 


1.5e-06 


35.2 



wo 01/57190 
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QVn TT\ 

NO: 


tyv A tut tki A Tun? 
rrAm. iNAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


829 


HMG box 


AJlviVJ y^liJ^J lilV'LflJIljr glUUf/y Ui/A 




IOC Q 


830 


RasGEF 


RfisGPF" dnmain 


0 Oa lAO 




831 


CNH 


CNH domain 


lo 




832 


rnito carr 


xvxji.\/V/Ji\jiiui iai wall ICl uruicilld 


7a 17 


1 Q A ^ 


833 


PX 


PX domain 

X y\, UVXXXclilX 


7 7a 10 




837 


Y ohosDhatase 


Protftin-tvrnciTiA nlmcnfiat'cicA 


1 /^A 7#;'3 


QQO O 

ooo.o 


838 


auk 


Anlc rpnpat 


7 /1a 77n 


91 1.5 


840 


ank 


Ank repeat 


S.8e-38 


139.6 


842 


Ribo*?omal T 1 5e 


iVlUUovJIJIal JLfl^ 


>l I'll 


AAO O 

448.8 


843 


SNF 


ouuiuiii.iiciuuuaiiainiiier symporLcr 

family 




1201.8 


845 


Peotidase Ml 6 


JilbUlllictbC CpUuaSC lainiiy XVI 10^ 


A Hex an 


236.2. 


848 


EFIBD 


xzrr-i gudnuic nucieoiiuc excnange 

domain 


z.ze-DD 


O Af\ T 

200.7 


849 


zf-C2H2 


7inc fin per P7T49 tvnp 


1 ^A 177 


AOA < 

4Z0.3 


850 


zf-C2H2 


7inr flnapr OViO tvnp 


7^ /CT 




852 


SIS 


SIS domain 


3.8e-30 


113.6 


853 


RhoGAP 


xvlHJVJ/A.i uuiiialll 




138.6 


854 


PDZ 


ruLj uuiuaiij \/\iso Known as uriiv or 
GT.GF^ 

VIX^vJX y . 




46.7 


856 


ACOX 


' Arvl-PoA ovirl?iQP 


Ola OiCJ 


886.3 


858 


efhand 


EFhand 


2.4e-I8 


74A 


860 




nuiiicouOA uomain 


4e-22 


86.9 


862 


TFIIF beta 

XX XIX i/Cid 


iianscripuon inuianon ractor Ur, 
beta 


2.2e-I34 


459.8 


866 


A2M 


Alpha-2-macroglobulin family 


4.9e-21 


70.9 


867 


A4r>PF hinovnth 
iTxuv^r uiuayii ui 


iviojyDuenum cozacior Diosyntnesis 
protei 


5.56-205 


694.3 


868 


EOF 


EGF-like domain 


4.1e-22 


86.9 


869 


EGF 




l.le-22 


88.8 


871 


PI-PLC-X 


Phosphatidylinositol-specific 
piiuopnoiipasc 


7.26-95 


328.6 


872 


UCH-2 

w WX X"* A 


uui4uiun carDoxyi-xerminai 

ilj^uiuiabc ioIJJJiy 


1.16-20 


82.1 


874 


SH3 


on J uv/lilall] 


z.ze-14 


61.2 


877 


SH3 


SW^ Homsi'in 


O AA 

o.oe-yu 


311.7 


8S2 


KRAB 


KRAB box 


6.9e-45 


162.6 


885 


ank 


rUUL repeal 


T 1 ^ AT 

7.16-07 


36.3 


886 


bioDterin H 

VXVJ^iWl XJX XX 


Diupicnn-acpcnQeni aromauc amino 
acid h 


0 


988.3 


887 


GTP EFTU 


duiigailun laciur i u xomiiy 


4.96-129 


437.5 


888 


zf-C3HC4 


ZjUiu iiijgcry i^jrio*f ^p6 ^ixiiNO 


1.06-14 


51.4 


889 


zf-C2H2 


z^uiw iiiigciy v^^xXc type 


j./e-9z 


O 1 A ^ 

319.6 


890 


ig 


TmmiitinolnHiilin Hranam 

xxiiiixuiiCrglV/l/UJUl UUxUctUl 


3.oe-uo 


'^A O 

24.6 


892 


PTR2 


POT famitv 

X \j X xaiixjijr 


O A9 

y.D6-4o 


1 A 

163.0 


893 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


894 


Siilfatase 


QlllfjafacA 


i.je-/o 


273.2 


895 


7tm 1 


/ iraiidmcmuraae recepior \^mOQOpsin 
family) 


A C« CI 

4.56-51 


t ^ A A 

164.4 


896 


Glyco hydro 31 


filvco^vl hvHrnlsicpc fcimiK/ 'Xl 
yjiyvtuoyi lijUiuiabCb idluUy j1 


A 

u 


1277.3 


897 


chromo 


•chromo* (CHRromatin Organization 

ivi vyuuicr f 


3.9e-06 


26.0 


898 


Cbl N 


^ojL» proio'-uncogene XN-termmaJ 

Homain 


1 .26-273 


922.4 


^899 




vuii wuicuJauu LasMjT type A uOmaUl 


5.5e-32 


1 1 A T 

119.7 


900 


WD40 


WD domain, G-beta repeat 


2.7e-07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.66-101 


348.6 



oJl.Q ID 
NCI* 


PFAM NAME 


DESCRIPTION 


p-vaiue 


PFAM 
SCORE 


904 


AtTMiirllllA <Zf^O 


/\rjuiduiiAU/ocia-'Laienin-jiKc rcpcdis 


1 . 1 e-uo 


^c /z 
35.0 


906 


F149 


puriiiin riuiiioiogy /. i-/oiJiaiij 


A <;a 1 10 
4.06-1 IZ 


0 oc 0 


907 


vti H vlvltT*nTi C"F 


1 1 uy ly 1 lions lerabc 


1 /Ia Ac 
1 .4e-Uj 


OA 0 

zy.3 


908 




liUKmyOIlC prOlclIl KJHaSc Qomain 


1 .ze-o4 


000 0 
ZZO.Z 


909 




cuivaryonc proiein KUiaSc uomain 


Q Ca '7A 


O/l < 1 


910 


1 rn^ II iiIitTi' 


Hll K arA/otir* TMTif"Atn l/'lTIQCtfk i^rVtVlOlTl 

JZiUiV<uyUUL> prUlCUl iviilabC uumaiii 


z.7e-*»z 


03.0 


911 




H 1 1 V'ni*V7/^f'i mrt+j^tTi l^inacA rtrvt^otn 

izrUAaiyoiiw proicui KiiiaSc Qonioin 


1 Oa K 

1 .ze- J J 


131. 0 


912 


PHD 


PVTH-finapr 


^ 1 A A/C 

D.ie-uo 


33.4 


913 


PHD 


Pl-rn-finapr 


j.je-io 


00.3 


916 


filainent 


IntpriTIP^/ilJltp ■filci'TYlPTl'f f^'n/^'+^i n o 

liiic/iiiicuiaLc ijicuu(?UL pruicins 


y. /e-izi 


At A < 

4 14. J 


917 


LIM 


jLiiivx uuiiidiii wuiiiaiiiuig pruLcms 


< Oa 1 C 


CO A 


918 


SAM 


.^AA/f r? Amain ^QtAnlA olnfia mrtfi-Tl 
Ojrlivi UUilialil ^OLCniC aipila IIiOLlI ) 


4 1a k 

*i.je-io 


A 

Do.y 


922 


A cvlnh n<:n1i Atn cst^ 


rWfj ipil UopilalabC 


0 Oa 


001 ^ 
ZZ3.0 


924 


ig 


Immunoglobulin domain 


1.3e-08 


32.8 


92 S 


Arvl-PnA Hh 
/^.t/yi-v^u/i Uii 


/vcy i-i^oA acnyoFogcnase 


2.4e-l31 


449.8 


921 


7tTn 1 


/ uansmemDrane receptor ^rnouopsm 

■FnmiK/N 
loiiiiiy J 


0 A** >lff 

2.9e-45 


1 vl C A 

145.9 


928 


globin 


Globin 


2.4e.52 


186.9 




Oll^Kll li 


ougai (^ana omery iransponer 


J.ze-lo 


68.8 






collagen mpic neiix repeal 


A AAAAT 

0.00097 


9.7 


933 




nivivj v,nign mouiniy group ) oox 


/.oe-i4 


125.8 


934 


SFA 


ik>Xl/\ uomaiii 


A AAO 1 

U.UUZl 


'1 /I T 

24.7 


935 




xvob lamiiy 


£. CA 


OAA n 

209.2 


936 


PH 


v-^diponm nomoiogy ^cri j aomain 


3.oe-zl 


83.7 


937 

y-j 1 




voiiage galea cnioriue cnanneis 


1 A«. 1 AA 

1.9e-199 


676.0 


938 


Vi Am aVuiv 


nomcODOx uomam 


1 .ye-z5 


AO A 

98.0 


940 




nuKaryonc proiein Kinase aomain 


A A«. CO 


205.2 


942 


iVl^Lroill tail 


iviyosm tall 


'5 Tav AA 

3. /e-Uy 


38.2 


943 






z.ze-yz 


320.3 


94S 


Plat ^A^r\\r\T c 


v^iaLnnn aaapior complex small cnam 


1 .ie-7o 


268.0 


946 


Qi 1 car tr* 


ougdT ^anu oinerj iransponer 


A A 1 T 


-122.8 


947 


IXNJIN III i C 


isssHJx synmciases ciass i \\^) 




1 c ^ 

15,6 


948 


PHD 


Jrni-'-iiiigcr 


z.ze- 17 


71.2 


951 


sugar_tr 


Sugar (and other) transporter 


0.0082 


-113.9 


9^9 


IIlllU K^aii 


Mitochondrial carrier proteins 


1.7e-54 


189.7 


953 


mvh DlSIA- 

AlTiniTlO 


jvLyD-iuve i^JN A-Dmauig aomain 


>l Cm 1A 

4.5e-20 


80.1 


955 




j3cLa-*A.ciuacyi syiiinase 


7.le-I33 


A C A 0 

454.8 


957 

y'J t 


cilUv JVwL IvU 


jMiuu/ivciu rcuuciosc lainuy 


1 Ca AO 


340.8 


959 

ytfy 




r^civii luuiii 


A AO 


'^A 0 

20.8 


961 


r3S 


XVcld Ltuiiuy 


0 Oa 00 


111 1 
111.1 


964 


homeobox 


Homeobox domain 


5.4e"22 


86.5 


965 

y\u 




jrri uomam 


3e-21 


80.9 


966 




jLtuiK^ ungcr, X^DTly^ *yP^ ^KirSiJ 


0 Oa AO 


34.7 


967 


xVli/UDUAlJiU 1-1 J^y 


xviuudoinai JL*Z7 proiem 


1 /Ca 1 C 


A 

65.0 


970 


FAD binding 9 


rr\xj ujiiuuig uumdm 


Q Oa ylT 


loo.o 


971 




TntPOrntCP pat*<s /Irk'main 

xiiic^o^c i/Uic uumam 


A AAA1 < 

U.UUUl J 


1 A 0 

19.8 


972 


Glycosjbransf_2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


l^iViAGAmal Tin 


xviuuboniai proiem Li i u 


0 ^A AO 


173.6 


975 

y f J 


7tm 1 


/ UansmemDrane receptor (rnodopsm 

iaiiiliy<^ 


1 .6e-37 


121.3 


976 




z^uiV/ imger, type ^two uomams^ 


0 1 A CO 

z.ieoz 


100 c 
178.5 


977 




7{i:\o ■finorpr P*9H"0 K/v\o 

■oliiv,/ iuigciy i^ziiz Type 


o.oe-lou 


C1 1 >f 

511.4 


978 


FTHFS 


Formate— tetrahydrofolate ligase 


0 


1367 9 


982 


ReDa]_dipeptase 


Renal dipeptidase 


1.3e-73 


258.0 


984 


A_deammase 


Adenosine/AMP deaminase 


2.6e-05 


-48.6 
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TABLES 



SEQIDNO: 
offulMength 
nucleotide 
sequence 


SEQID 
NO: of 
fulMength 
peptide 
sequence 


SEQ ID NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority docket 
number^correspondin 
g SEQ ID NO: in 
priority application 


SEQ ro NO: in 
U.S.S.N. 09/496,914 


1 




1969 


O ACO 

2953 


787C1P2_1 


150 


Z 


956 


1 A^A 

1970 


OAC il 

2954 


787CIP2_2 


223 




987 


1 A'7 1 

1971 


O A^ C 

2955 


787CIP2_3 


1884 


4 


988 


1 AT^ 

1972 


o Az: z' 

2956 


787CIP2_4 


2123 




989 


"I Af^ 

1973 


2957 


787CIP2_5 


2313 


o 


990 


1 A'7 A 

1974 


2958 


787CIP2_6 


3284 


7 


991 


1975 


2959 


787CIP2_7 


3324 


5 


992 


1976 


2960 


787CIP2_8 


6182 


y 


993 


1 AT7 

1977 


2961 


787CIP2_9 


6210 


1 A 

10 


994 


1978 


2962 


787C1P2_10 


6213 


1 1 


995 


1979 


2963 


787CIP2_11 


6257 


12 


r\C\ /' 

996 


1980 


2964 


787CIP2_12 


6294 


13 


997 


1981 


2965 


787CIP2_13 


6294 


14 


998 


1982 


2966 


787CIP2_14 


6330 


15 


999 


1983 


2967 


787CIP2_15 


6364 


16 


1000 


1984 


2968 


787CIP2_16 


6455 


17 


1001 


1985 


2969 


787CIP2_17 


6486 


18 


1002 


1986 


2970 


787CIP2_18 


6503 


19 


1003 


1987 


2971 


787CIP2_19 


6528 


20 


1004 


1988 


2972 


787C1P2 20 


6572 


21 


1005 


1989 


2973 


787CIP2 21 


6578 


22 


1006 


1990 


2974 


787CIP2 22 


6593 


23 


1007 


1991 


2975 


787CIP2 23 


6603 


24 


1008 


1992 


2976 


787CIP2_24 


6603 


25 


1009 


1993 


2977 


787CIP2_25 


6679 


26 


1010 


1994 


2978 


787CIP2_26 


6744 


27 


1011 


1995 


2979 


787CIP2 27 


6762 


28 


1012 


1996 


2980 


787CIP2 28 


6770 


29 


1013 


1997 


2981 


787CIP2 29 


6770 


30 


1014 


1998 


2982 


787CIP2 30 


6787 


o 1 
31 


1015 


1999 


2983 


787CIP2 31 


6858 


32 


1016 


2000 


2984 


787C1P2 32 


6866 


33 


1017 


2001 


2985 


787CIP2 33 


6938 


34 


1018 


2002 


2986 


787CIP2 34 


6938 


35 


1 A1 A 

1019 


2003 


2987 


787CIP2 35 


6977 


36 


1020 


2004 


2988 


787CIP2 36 


7001 


37 


1021 


2005 


2989 


787CIP2 37 


7002 


3o 


1022 


2006 


2990 


787CIP2 38 


7004 


39 


1 AOO 

1023 


OA An 

2007 


2991 


787CIP2 39 


7005 


40 


1024 


OAAO 

2008 


2992 


787CIP2 40 


7006 


>i 1 
41 


1 Aoe 

1025 


O AAA 

2009 


2993 


787CIP2 41 


7008 


42 


1026 


2010 


2994 


787CIP2 42 


7014 


4J 


1 AT7 

1027 


OAl 1 

2011 


2995 


787CIP2 43 


7021 


y|>l 
44 


1 AOO 

1028 


OAl O 

2012 


2996 


787CIP2 44 


7022 


/I c 

45 


1 AO A 

1029 


OAl O 

2013 


2997 


787CIP2_46 


7057 


AC 

46 


T AO A 

1030 


OAl A 

2014 


2998 


787CIP2 47 


7058 


47 


1031 


2015 


2999 


787CIP2 49 


7088 








O AAA 

3000 


TOO/^TTJO CA 

787C1P2 50 


OAO A 


49 


1033 


2017 


3001 


787CIP2 51 


7182 


50 


1034 


2018 


3002 


787CIP2 52 


7489 


51 


1035 


2019 


3003 


787CIP2 53 


7564 


52 


1036 


2020 


3004 


787CIP2 54 


7566 


53 


1037 


2021 


3005 


787CIP2_55 


7587 
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54 


1038 


2022 


3006 


787CIP2 56 


7591 


55 


1039 


2023 


3007 


787CIP2 57 


7600 


56 


1040 


2024 


3008 


787C1P2 58 


7604 


57 


1041 


2025 


3009 


787CIP2 59 


7612 


58 


1042 


2026 


3010 


787CIP2 60 


7613 


59 


1043 


2027 


3011 


787CIP2 61 


7615 


60 


1044 


2028 


3012 


787CIP2__62 


7616 


61 


1045 


2029 


3013 


787CIP2 63 


7617 


62 


1046 


2030 


3014 


787CIP2_64 


7623 


63 


1047 


2031 


3015 


787CIP2 65 


7625 


64 


1048 


2032 


3016 


787CIP2 66 


7625 


65 


1049 


2033 


3017 


787CIP2__67 


7630 


66 


1050 


2034 


3018 


787CIP2 68 


7638 


67 


1051 


2035 


3019 


787CIP2_69 


7640 


68 


1052 


2036 


3020 


787CIP2_70 


7670 


69 


1053 


2037 


3021 


787CIP2_71 


7676 


70 


1054 


2038 


3022 


787CIP2 72 


7688 


71 


1055 


2039 


3023 


787CIP2 73 


7690 


72 


1056 


2040 


3024 


787CIP2 74 


7700 


73 


1057 


2041 


3025 


787CIP2 75 


7774 


74 


1058 


2042 


3026 


787CIP2_76 


7784 


75 


1059 


2043 


3027 


787CIP2 77 


7785 


76 


1060 


2044 


3028 


787CIP2 78 


7792 


77 


1061 


2045 


3029 


787CIP2 79 


7798 


78 


1062 


2046 


3030 


787CIP2 80 


7807 


79 


1063 


2047 


3031 


787CIP2 81 


7810 


80 


1064 


2048 


3032 


787CIP2 82 


7812 


81 


1065 


2049 


3033 


787CIP2 83 


7816 


82 


1066 


2050 


3034 


787CIP2 84 


7826 


83 


1067 


2051 


3035 


787CIP2 85 


7842 


84 


1068 


2052 


3036 


787CIP2 86 


7850 


85 


1069 


2053 


3037 


787CIP2 87 


7865 


86 


1070 


2054 


3038 


787CIP2 88 

t $ JUL W 


7882 


87 


1071 


2055 


3039 


787CIP2 89 


7891 


88 


1072 


2056 


3040 


787CIP2 90 


7892 


89 


1073 


2057 


3041 


787CIP2 91 


7896 


90 


1074 


2058 


3042 


787CIP2 92 


7896 


91 


1075 


2059 


3043 


787CIP2 93 


7907- 


92 


1076 


2060 


3044 


787CIP2 94 


7913 


93 


1077 


2061 


3045 


787CIP2 95 


7914 


94 


1078 


2062 


3046 


787CIP2 96 


7915 


95 


1079 


2063 


3047 


787CIP2 97 


7920 


96 


1080 


2064 


3048 


787CIP2_98 


7921 


97 


1081 


2065 


3049 


787CIP2 99 


7924 


98 


1082 


2066 


3050 


787CIP2 100 


7927 


99 


1083 


2067 


3051 


787CIP2 101 


7929 


100 


1084 


2068 


3052 


787CIP2 102 


7937 


101 


1085 


2069 


3053 


787CIP2 103 


7940 


102 


1086 


2070 


3054 


787CIP2 104 


7942 


103 


1087 


2071 


3055 


787CIP2 105 


7944 


104 


1088 


2072 


3056 


787CIP2 106 


7951 


105 


1089 


2073 


3057 


787C1P2 107 


7951 


106 


1090 


2074 


3058 


787CIP2 108 


7962 


107 


1091 


2075 


3059 


787CIP2 109 


7964 


108 


1092 


2076 


3060 


787CIP2 110 


7977 


109 


1093 


2077 


3061 


787CIP2 111 


7978 


110 


1094 


2078 


3062 


787CIP2 112 


7980 


111 


1095 


2079 


3063 


787CIP2 113 


7982 


112 


1096 


2080 


3064 


787CIP2 114 


8000 


113 


1097 


2081 


3065 


787CIP2 115 


8003 
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114 


1098 


2082 


3066 


787CIP2 116 


8004 


115 


. 1099 


2083 


3067 


787CIP2_117 


8007 


116 


1100 


2084 


3068 


787C1P2_118 


8008 


117 


1101 


2085 


3069 


787CIP2 119 


8009 


118 


1102 


2086 


3070 


787CIP2_120 


8013 


119 


1103 


2087 


3071 


787C1P2_121 


8017 


120 


1104 


2088 


3072 


787CIP2_122 


8018 


121 


1105 


2089 


3073 


787CIP2J23 


8021 


122 


1106 


2090 


3074 


787CIP2_124 


8022 


123 


1107 


2091 


3075 


787CIP2 125, 


8023 


124 


1108 


2092 


3076 


787CIP2_126 


8023 


125 


1109 


2093 


3077 


787CIP2_127 


8024 


126 


1110 


2094 


3078 


787CIP2_128 


8026 


127 


nil 


2095 


3079 


787CIP2 129 


8028 


128 


1112 


2096 


3080 


787CIP2_130 


8036 


129 


1113 


2097 


3081 


787C1P2_131 


8038 


130 


1114 


2098 


3082 


787CIP2_132 


8045 


131 


1115 


2099 


3083 


787CIP2 133 


8045 


132 


1116 


2100 


3084 


787CIP2 134 


8048 


133 


1117 


2101 


3085 


787CIP2 135 


8048 


134 


1118 


2102 


3086 


787CIP2 136 


8052 


135 


1119 


2103 


3087 


787CIP2_137 


8053 


136 


1120 


2104 


3088 


787CIP2_138 


8055 


137 


1121 


2105 


3089 


787CIP2_139 


8059 


138 


1122 


2106 


3090 


787CIP2 140 


8061 


139 


1123 


2107 


3091 


787CIP2 141 


8062 


140 


1124 


2108 


3092 


787CIP2 142 


8063 


141 


1125 


2109 


3093 


787CIP2 143 


8064 


142 


1126 


2110 


3094 


787CIP2_144 


8065 


143 


1127 


2111 


3095 


787CIP2 145 


8068 


144 


1128 


2112 


3096 


787CIP2 146 


8069 


145 


1129 


2113 


3097 


787CIP2_147 


8070 


146 


1130 


2114 


3098 


787CIP2 148 


8074 


147 


1131 


2115 


3099 


787CIP2 149 


8076 


148 


1132 


2116 


3100 


787CIP2_150 


8077 


149 


1133 


2117 


3101 


787CIP2_151 


8078 


150 


1134 


2118 


3102 


787CIP2 152 


8079 


151 


1135 


2119 


3103 


787CIP2_153 


8087 


152 


1136 


2120 


3104 


787CIP2_154 


8091 


153 


1137 


2121 


3105 


787CIP2_155 


8100 


154 


1138 


2122 


3106 


787CIP2_156 


SIOS 


155 


1139 


2123 


3107 


787CIP2 157 


8106 


156 


1140 


2124 


3108 


787CIP2_158 


8108 


157 


1141 


2125 


3109 


787CIP2 159 


8109 


158 


1142 


2126 


3110 


787CIP2 160 


8110 


159 


1143 


2127 


3111 


787CIP2 161 


8112 


160 


1144 


2128 


3112 


787CIP2 162 


8116 


161 


1145 


2129 


3113 


787CIP2 163 


8118 


162 


1146 


2130 


3114 


787CIP2 164 


8124 


163 


1147 


2131 


3115 


787CIP2 165 


8125 


164 


1148 


2132 


3116 


787CIP2 166 


8127 


165 


1149 


2133 


3117 


787CIP2 167 


8132 


166 


1150 


2134 


3118 


787CIP2 168 


8135 


167 


1151 


2135 


3119 


787CIP2J69 


8137 


168 


1152 


2136 


3120 


787CIP2_170 


8139 


169 


1153 


2137 


3121 


787CIP2_171 


8140 


170 


1154 


2138 


3122 


787CIP2_172 


8140 


171 


1155 


2139 


3123 


787CIP2_173 


8140 


172 


1156 


2140 


3124 


787CIP2 174 


8141 


173 


1157 


2141 


3125 


787CIP2 175 


8147 
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1 lA 


1 1 CO 

1 15o 


2142 


3126 


787CIP2 176 


8149 


i iJ 


1 1 CCS. 


2143 


3127 


787CIP2 177 


8150 


i /o . 


1 1 iCA 

1 loU 


7 1 /I yf 

zl44 


3128 


787CIP2 178 


8157 


ill 


1 loi 


7 1 y| C 
2145 


3129 


787CIP2_179 


8161 


178 


1 t ^7 

1 loz 


2146 


3130 


787CIP2 180 


8162 


1 70 


11 03 


7 1 /IT 

214/ 


3131 


787C1P2 181 


8165 


1 oU 


1 104 


71 >l O 

2148 


3132 


787CIP2_182 


8166 


16 J 


1 loD 


71 >l A 

zi4y 


3133 


787CIP2 183 


8167 




1 1/C^ 

1 loo 


71 

2150 


3134 


787CIP2 184 


8169 


loo 


Ho/ 


Old 

2151 


O 1 o c 

3135 


787CIP2 185 


8170 




1 1 <R 
1 105 


7 1 C7 

2152 


3136 


787C1P2 186 


8172 


1 

153 


Hoy 


71 CO 

2153 


O 1 '5T 

3137 


787CIP2 187 


8173 


160 


1 1 7A 


7 1 Cyl 
2154 


3138 


787CIP2 188 


8174 


1 R7 


1 1 71 

11/1 


7 1 CC 

2155 


3139 


787CIP2_189 


8174 


1 RR 

J p.o 


I 177 

I I /Z 


71 CiC 

Zl50 


3140 


787CIP2_l91 


8182 


1R0 


I 1 7*2 

I I /i 


7 1 C7 

zl5 / 


"Jl At 

3141 


787C1P2 192 


8186 


ion 


ill'* 


71 CO 

215o 


O 1 ylT 

3142 


787CIP2 193 


8188 


101 


1 17< 
ill J 


71 CO 

215^ 


O 1 /I o 

3143 


787CIP2 194 


8191 


100 


I 1 7^ 

I I /O 


71 iCA 

zloO 


3144 


787C1P2_195 


8192 




I 177 

II / / 


71/C1 
ZlOl 


3145 


787CrP2 196 


8193 






2162 


3146 


787CIP2_197 


8194 


1 0^ 


H /y 


o 1 a 
2163 


O 1 A^ 

3147 


787CIP2 198 


8195 


10A 


1 1 OA 


O 1 iC/l 

2164 


3148 


787C1P2_199 


8196 




Hoi 


O 1 ^c 

2165 


3149 


787CIP2_200 


8200 


lOR 

lyo 


1 1 07 

1 loz 


O 1 iCiC 

2166 


3150 


787CIP2 201 


8201 


1 00 


1 loJ 


O 1 CI 


3151 


787CIP2 202 
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1 OOO 


OOT/^TTkO/^ 111 

787CIP2C 111 


5419 


878 
o / o 


1 R69 
1 OOZ 


9ft4^ 
Z640 


101 A 


787CIP2C 112 


5420 


870 
o iy 


1 86'^ 
1003 


9847 
Z04/ 


101 1 
3031 


787CIP2C 113 


5452 


880 


1 864 

1 OOH 


9R4ft 
Z040 


101O 

3o3z 


787Clr2C 114 


C A ^T 

5467 


881 


1865 


9R40 
Z047 


1011 
3033 


ooooTnry>/^ i i c 

757CIP2C 115 


C>l OO 

5482 


889 
oo^ 


1866 


9R5rt 
Z03U 


101/1 
3o34 


OOO/^TTJO/*^ 11^ 

7o7Clr2C_116 


C A OO 

5483 


88^ 

OOJ 


1867 

J OO / 


9R51 
Z031 


101C 

3o33 


787Clr2C 117 


C/l AO 

5492 


884 
oot 


1 86R 

1 OOO 


9R59 
Z03Z 


303D 


787CIr2C 118 


C A A A 

5499 


885 


1 860 


9R51 
Z033 


1017 
303 / 


OOO/^TDOO tIA 

787Clr2C 119 


ceo c 

5525 


886 

OOv 


1 870 

1 O /U 


9R5/1 
Z034 


1010 
303O 


OOOi^TAO/^ 10A 

787Clr2C 120 


ceo o 

5538 


887 

OO / 


1 871 
10/1 


9R^^ 
Z633 


101A 
3639 


787CIP2C 121 


5539 


888 

OOO 


1 877 
1 0 /Z 


9R^A 
Z03O 


1 0/1 A 

3040 


787CIP2C_122 


5558 


880 


1 R7'^ 


9R57 
Z03 / 


10/t 1 

Jo4l 


'70nrOTT>0/^ 1 OO 

787CiP2C_123 


CC CA 

5559 


8Qn 


10/4 


Z03o 


3842 


787CIP2C_124 


5586 


891 


1875 


2859 




7R7PTP9P 195 


5610 


892 


1876 


2860 


3844 


787CIP2C 126 


5628 


893 


1877 


2861 


3845 


787CIP2C 127 


5640 
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894 


1878 


2869 






5640 


895 


1879 


2863 


3847 


787PTP9P 170 


coo*? 

joZ / 


896 


1880 


2864 


3848 


787PTP9P T^n 


ouy4 


897 


1881 


2865 


3840 


787PTT>9r' 171 


oiyj 


898 


1882 


2866 


38S0 


7R7PTP7P 1 '^7 
lOlK^irAK^ IjZ 


ozuo 


899 


1883 


2867 


3851 


787PTP9P 1 '^'^ 


Oj jj 


900 


1884 


2868 


38S9 


787PTP7P 1 '^/l 


OjOZ 


901 


1885 


2869 




787PTP9P 1*2^ 


/C7 0A 


902 


1886 


2870 


3854 


787PTP9P A'Xfx 


0431 


903 


1887 


2871 


3855 


787PTP9P 1*77 

/ O / V_^lx Z.lw' JIj/ 


04 J / 


904 


1888 


2872 


3856 


/ O / V^UTZV-' IjO 


A/f CA 
04 oU 


905 


1889 




38S7 


787PTP9P 1 70 


04y/ 


906 


1890 


2874 


38S8 


7R7PTP7P l/in 


#CC70 


907 


1891 


2875 


3850 


787PTP9P 1/11 


ojyo 


908 


1892 


2876 


3860 


7R7PTP7P 1/17 


0044 


909 


1893 


2877 


3861 


7R7PTP7P 1/17 


0044 


910 


1894 


2878 


3869 


7R7PTP7P 1/1/1 


004j 


911 


1895 


2879 


3863 


/o/^UrZl-^ 14j 


CCA C 


912 


1896 


2880 


3864. 


7R7PTP7P 1 /lA 


0/01 


913 


1897 


2881 


3865 


787PTP7P l/lT 


0 /pz 


914 


1898 


2882 


3866 


787PTP7P 1 /IR 


Oyol 


915 


1899 


2881 


3867 


7R7PTP7P 1 AQ 
/Of Lxir ZU/ 1 4y 


o9ol 


916 


1900 


2884 


3868 


7R7PTP7P 1 


n(\f\(\ 
/UUO 


917 


1901 






/o/t>irzU iDi 


7029 


918 


1902 


2886 


3870 


7C7PTDOP 1 
/o/V-.lrZv^ IjZ 


7<>o5 


919 


1903 


2887 


Do 1 1 




8143 


920 


1904 


9888 




7R7PTiy>P K/l 


8143 


921 


1905 


9880 


JO / J 


/o/i^lrZC Oj 


8234 


922 


1906 


9800 


JO 


/o/dJrZC Ijo 


8463 


923 


1907 


9801 • 


3R75 

JO / J 


/ o /V^UrZ\^_l 3 / 


8467 


924 


1908 


9809 


3R76 
JO /o 


/o/VylJrZU Ijo 


8540 


925 


1909 


980'^ 


3R77 
Doit 


7R'7PT"D0r^ 1 


ooUO 


926 


1910 


9804 


3R78 
JO / 0 


7R'7PTT>0/^ 1 
/o/dKZi^ lOU 


yo5o 


927 


1911 


280S 


3870 
JO ly 


7R7PTP7P 


yooy 


928 


1912 


9806 


3880 

jOOU 


/o/L/JLrZU loZ 


9695 


929 


1913 


9807 


3881 

J OO 1 


7R'7PrDOP 1 iC7 
/o/V^JJrZC IOj 




930 


1914 


2808 


3889 
joo^ 


7R7PTP7P l/i/l 


yo4y 


931 


1915 


9800 


3883 
joOj 


7R'7r^rDO"rv i 
/o /\^lrZiJ_l 


4180 


932 


1916 


9000 


3884 

JOO*t 


/o/^JJrZJLI Z 


>l 1 O 1 

4181 


933 


1917 


9001 


3885 


7R7PlP7ri 7 


A'J 1 A 

4314 


934 


1918 


2902 


3886 


7R7PTP7n /I 


/ICAA 

4dUU 


935 


1919 


2903 


3887 

JOG / 


7R7PTP7rk ^ 


jOjI 


936 


1920 


2904 


3888 


7R7PTP7ri ^ 


CiCA1 

5591 


937 


1921 


2905 


3880 


7R7PTl>7rk T 


coo 1 
5ool 


938 


1922 


2906 


3800 


7R7PrP7r> C 


550Z 


939 


1923 




3801 

Doy M. 


7R7PTP7n O 


6209 


940 


1924 


2908 


3809 


7R7PTP7ri 1 A 


0/ly 


941 


1925 


2909 


3803 
joyj 


7R7PTP7'n 1 1 


olJU 


942 


1926 


2910 


3804 


7R7PTP7r^ 17 
/o/\-»LrZiy IZ 


oo63 


943 


1927 


2911 


3805 

jo~j 


7R7PTP7"n 1 7 


OA AO 

oyUz 


944 


1928 


2912 


3806 


7R7PTP9n 14 


yioz 


945 


1929 


2913 


3807 
Joy 1 


7R7PTP97^ 1 ^ 


A1 AT 

yiy / 


946 


1930 


2914 


3808 


7R7PTP9n 1 6 


QO 1 < 

yzi5 


947 


1931 


291 S 




7R7PTP7n 1 


AO^O 

yz3z 


948 


1932 


2916 


3000 


7R7PTP7n 1 R 


A0£0 

yz6z 


949 


1933 


2917 


3001 


7R7PTP7"n 1Q 


9369 


950 


1934 


9018 


1007 

jyuz 


^C7r^TP7T^ on 
/ o /l^irZJL'^ZU 


9371 


951 


1935 


2919 


3903 


787CIP2D 21 


9516 


952 


1936 


2920 


3904 


787CIP2D 22 


9601 


953 


1937 


2921 3905 


787CIP2D_23 


9731 
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954 


1938 


2922 


3906 


787CIP2D 24 


9733 




1939 


2923 


390/ 


787C1P2D 25 


A'?/: A 

9769 




1940 


2924 


3908 


787C1P2D 26 


AO A>l 

9804 


y57 


1941 


O AOC 

2925 


•5 AAA 

3909 


787CrP2D 27 


9816 


yjo 


1 Ay40 

1942 


2926 


3910 


787C1P2D 28 


9844 




1 A>IO 

1943 


2927 


391 1 


'70'7/~'TT»0"r\ OA 

787C1P2D 29 


A AO A 

9924 


you 


1944 


2928 


1010 
3912 


787C1P2D 30 


A AO ^ 

9936 




1945 


OAOA 

2929 


3913 


787C1P2D 31 


1 A1 ZTO 

10163 


yoZ 


1946 


OAQ A 

2930 


3914 


757dP2D 32 


1 A t 

10165 




1947 


2931 


•2A1 C 

3915 


787C1P2D_33 


10165 




1948 


2932 


3916 


7o/Clr2D 34 


1 AO A A 

10244 




1949 


2933 


0 AT T 

3917 


787CIP2D_35 


t AOOO 

10278 


yoo 


195U 


O A1 >l 

2934 


OA 1 0 

3918 


787C1P2E 1 


>io c t 

4251 


yof 


1 AC 1 

1951 


O A'5 C 

2935 


0 A1 A 

3919 


787CIP2E 2 


CO 1 A 

5310 




1 ACO 

1952 


A'l ^ 

2936 


0 AO A 

3920 


787CIP2E_3 


5697 


yoy 


1 A<0 

195J 


2937 


0 AO 1 

3921 


787CIP2E_4 


COO 1 

5731 


c%nf\ 
yfX) 


1 AC/I 

1954 


O AO O 

2938 


0 AOO 

3922 


787CIP2E 5 


cooo 

5733 


CV71 

y/I 


t ACC 

1955 


O AO A 

2939 


0 AOO 

3923 


787CIP2E 6 


coo 

5734 


ylZ 


1 AC^ 

1956 


O A/l A 

2940 


3924 


787CIP2E 7 


CO >l A 

5740 


973 


1957 


2941 


0 AO C 

3925 


787CIP2E 8 


7657 


974 


1 ACO 

1958 


2942 


0 AO^ 

3926 


'70'7iOTT*OT7 A 

787CIP2E 9 


9572 


975 


1 ACA 

1959 


2943 


0 AO^ 

3927 


787CIP2F_1 


1363 


976 


1 A^A 

1960 


2944 


0 AO 0 

3928 


787CIP2F 2 


4303 


yll 


1 A^l 

1961 


A A C 

2945 


0 AO A 

3929 


787CIP2F 3 


5760 


978 


1962 


2946 


3930 


787CIP2F__4 


5766 


979 


"1 A^O 

1963 


2947 


3931 


787CIP2F 5 


5767 


980 


1964 


2948 


0 AOO 

3932 


787CIP2F_6 


5767 


981 


1 A^C 

1965 


2949 


3933 


787CIP2F_7 


5770 


yoz 


lyoo 


00<A 


jyj4 


/o/L.lr2r 0 


Os53 


983 


1967 


2951 


3935 


787CIP2F 9 


10026 


984 


1968 


2952 


3936 


787CIP2F 10 


10227 • 



TABLE 6 



S£QID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E>=Glulaniic Acid, F-Pbenylalanine, G=Glycine, H^Histidine, 
Msoleucine, K=Ly$ine, L^^Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleoKde deletion, 
\rn>ossibic nndeotide tnseilfon 


2953 


A 


3 


324 


ISEHRJEASGNYLAQRLTSSFLRGLSSWKSNPLML 
CGWnLLTLTMVQGEP*GP\KGIPGVFHTNSSYPH 
WGTVAKPPAGD»DLLPAPGQEGTPLFni*SLCTY 
CPID 


2954 


A 


18 


467 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 

YRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQ 

GTIJU>PIIWKRNNIILNNLDLEDINDFGDDGSLY1T 

KVTTTHVGNYTCYADGYEQVYQTfflFQVNVPPV 

IRVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKG1VTSKHNM)TQHIWESDSNEFSV 
IADPRGNTLGRGTnT*VSIPPSL 


2956 


A 


1 


493 


RTKTDVYILNLAVADLLLLFH-PFWAVNAVHGW 

VLGKIMCKITSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWnCFCVWMAAILLSEPQL 

VFYTVNDNARCIPIFPRYLGTSMKALIQMLEICIG 

FVVPFLIMGVCYFITARTLMKMPNIKIS 


2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCTLQTAVIL 
KLFQNKVLNILKNFFLSPLDTRKNKVFKKWAGG 
PGAVAHACNPSTLGGRGGRITKSGDRDHPGQHG 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, I>=Aspartic Acid, 
E=Glutamic Acid, F^Fhenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=IVIethionine, 
N=Asparagine, P=Proline, Q=Glutaroine, R=Argininc, S»Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon> /^possible nucleotide deletion, 
V=po$sible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLVVFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KJs.uK. 1 LurKKGTETRVREIlQHPSAKGNLCPPTN 
ETRKCTVQRKKCQKGERGKKGRERKRKKPNKG 
ESKEAIPDSKSLESSKEIPEQRENKQQQ 


2959 


A 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAVMC 
VLLWALSLLQSILEWMFCSFLFSDVDSDNWCQIL 
Dr L I A V WLIrLlxL VLCGFTL VLL VRIICGSQKMPL 
TRLYVTILLTGLVFLFCSLPLSIQ*FLLYWIEKDLD 
DL 


2960 


A 


1194 


852 


EKRKTSYSQCLNSKQRNVSMRPSIWIHVHLKPPC 
IU.VliLLPFbSALQGLSHLSLGTTLPA^*GHLRFRL 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEIDDSIFY 


2961 


A 


274 


2250 


EKGKVKDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRIUVIPLITWTLLKMVARHHMKLLCSK 

AFSTQLQQKIFLHSQMGIHHQSVCMKLKPNTSHII 

SILMGQPMALVQLETLAPLTIIIQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVIPKKTGSPEIKLKITK 

TIQNGRELFESSLCGDLLhFEVQASaQ*NQSIESRK 

EKIUCKSNKHDSSRSEERKSHKIPKLEPEEQNRPN 

ERVDTVSEKPREEPVLKEGSPSSANTIFCSNNGSV 

HWKFQVGDLVWSKVGTYPWWPCMVSSDPQL 

EVHTKINTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKIRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASITMHKGSLDLQKCN 

MSPWKIEQVFALQNATGDGKFIDQFVYSTKGIG 

NKTEISVRGQDRLnSTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRSIRTRSESEKSTEVVPKKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

ALIQKLNSDPQFVLAQNVGTTHDLLDICLKRATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCWIFSCLN 

VMRLPFMKKLNffiEFEFSQSYLFFWDKVERCYFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDMLVNIVEKYGVIPKKCFPESYTTBATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETFTWEYRDKDKNNKKIG 

PMTPLEFNR/EQHVKPLFNMEDKICLVNDPRPQH 

KYNKLYTV\EYL\SNMVWRGEKLFYNNQPIDFLK 

KMVAASIKDGVEAVWFGCDVGKHF\NSKLG\LSD 

MNLYDHELVFGVSLKNMNKAERVLTPGESNLMT 

HTMTFrAV/SQSRDDSGMVLFIXWVRVGEFQWG 

EDHGHVKGYLCMTD*VGSLEYVYEVVAVWDRKH 

VP\EEVLAVLGAGNPFVLPAWDPMGALAE 




A 






KM I UoAOlvl 1 IjJSJAJMN i i/XlV^KA V OUAor JtvJL»AV^o 

VLTCSREPILENSLTSLIEYLHNALEHDMRLRFNN 
DRMKTTIKETST*LSNSYLVFPLM*SLTYLMKMS 
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SEQW 
NO: 


Method 


Predicted 

beginning 

Dudeotide 

location 

corresponding 

to flrst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K^Lysine, I^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S°<erine, 
T=Threonine, V=Vallne, W^Tryptophan, Y=Tyrosine, 
X^Unknown, *^top codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










FERCTAW«JvlFWSPFTKVDNYCT\SS\WKiCFYL 
KCYFSLNTIKKEKKMT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS ~ 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGE1TDLQLGRFN 

CPVNGTYVITFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2965 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AirrVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPHEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAV'nVF 

NVNAPLPPRKEQEKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2966 


A 


1693 




LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 
LSMCIQTAYLGP*TNYFMVU»AH*LTCLPLffiFLQ 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to flrst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, I>=Aspartic Acid, 
£=Glutamic Acid, F^Pbenylalanine, G=Glycine, H^Histidine, 
I-Isoleuclne, K^Lysine, LF'Leucine, M-Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R^Arglnine, S=Serln^ 
T-Threonine> V=Valine, W»Tryptopban, Y»Tyroslne, 
X^Unknown, *=Stop codon, A=p<^ible nucleotide deletion) * 
V=possible nucleotide Insertion 










SL*NSL\*AVTSYEDLGLFAFGLPGKLVYAGTI1IQ 

NIGAMSSYLLIIKTELPAAIAEFLTGDYSRYWYLD 

GQTLLinCVGIVFPLALLPKIGFLGYTSSLSFFFM 

MFFALWIIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKESAYALPTMAFSFLCHTSILPIYCE 

LQSPSKKRMQNVTNTAIALSFLIYFISALFGYLTF 

YD/GTTKAQRGEVTCHRIKDKVESELLKG***IP* ' 

SHDWVMT\VKLCILFAVLL\TWLIHFPARKAVT 

MMFFSNFPFSWIRHFLITLALNIIIVLLAIYVPDIRN 

WGWGASTSTCLIFIFPGLJFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSILRNSLSVYIILPASRKSIYFK 

I 


2967 


A 


3 


3222 


SGIWRALWREKKPGGGRRVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVffiQFEDLLVRILLLAACISFVLA 

WFEEGEETITAFVEPFVtt-LILIANAlVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQRIKARD 

rVPGDIVEVAVGDKVPADIRILAIKSTTLRVDQSIL 

TGEYVSVnCHTEPVPDPRAVNQDKKNMLFSGTOI 

AAGKALGIVATTGVGTEIGKIKDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFKIAVALAVAAIPEGLPAVIT 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELATICA 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

IVINVFNTDVRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA 

PEGVrbRONTyVRVGTTRVPLTGPVKEKIMAVIKE. 

WGTGRDTLRCLALATRDTPPKREEMVLDDSARF 

LEYETDLTFVGVVGMLDPPRKEVTGSIQLCRDA 

GIRVIMITGDNKGTAIAICRRIGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKIVEYLQSYDEITAMTGDGVNDAPALKKAEIGI 

AMGSGTAVAKTASEMVLADDNFSTIVAAVEEGR 

AIYNNMKQFIRYLISSNVGEWCIFLTAALGLPEA 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRSPKEPURSGWLFFRYMAIGGYVGAATVGAAA 

WWFLYAEDGPHVNYSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

QSLLKMPPWVWIWLLGSICLSMSLHFLILYVDPLP 

MIFKLRALDLTQWLMVLKISLPVIGLDEILKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 


2968 


A 


3 


2414 


GARSCSRLGRCl'FPLWKGREMEVRKLSISWQFLI 

VLVLILQILSAIJDFDPYRVLGVSRTASQADIKKA 

YKKLAREWHPDKNKDPGAEDKFIQISKAYEILSN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDSIDEKYLLHFSHY 

VNEVAPDSFKKPYLIKITSDWCFSCIHIEPVWKEV 

IQELEELGVGIGWHAGYERRLAHHLGAHSTPSI 

LGIINGKISFFHNAVVRENLRQFYESLLPGNLVEK 

YKLTAFAYKDYLSFGYVYVGLRGTffiMTRRYNI 
MYAPTLLVFKEHINRPADVIQARGMKKQIIDDFI 



wo 01/57190 PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, F^Phenyialanine, G=Glycine, H=Histidine, 
I=l$oleucine, K=Lysine, I/=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=VaIiDe, W^Tryptophan, Y^iyosine, 
X°°Unluiown, *=Stop codon, /^posable nucleotide deletion, 
V=possible nucleotide insertion 










TRNKYLLAARLTSQKLFHELCPVKRSHRQRKYC 

VVLLTAETIKLSKPFEAFLSFALANTQDTVRFVH 

VYSNRQQEFADTLLPDSEAFQGKSAVSILERKNT 

AGRWYKTLEDPWIGSESDKFILLGYLDQLRKDP 

ALLSSEAVLPDLTDELAPVFLLRWFYSASDYISD 

CWDSIFHNNW\REMMPLLSLIFSALFILFGTVIVQ 

AFSDSNDERESSPPEKEEAQEKTGKTEPSFTKENS 

SKIPKKGFVEVTELTDVTYTSNLVRLRPGHMNV 

VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 

DKHREWLEYLI^FAQDAAPIPNQYDKHFMERDY 

TGYVLALNGHKKYFCLFKPQKTVEEGGKP*GSC 

SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL 

WMERLLEGSLQRFYIPSWPELD 


2969 


A 


4S 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFTTFLSFATG 

ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 

ASDIQIIWLFERPHTMPKYLLGSVNKSWPD/YGI 

P/YTSSP*CHPMASLLINPLQFPDEGNYrVKVNIQG 

NGTLSASQKIQVTVDDPVTKPWQIHPPSGAVEY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

YSFSPQNNTLHIAPVTKEDIGNYSCLVRNPVSEM 

ESDIIMPIIYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAILFDCSADSHPPNTYSWIRRTDNTTYIIKHGP 

RLEVASEKVAQKTMDYVCCAYNNITGRQDETHF 

TVIITSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYADL 

QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 

FLTLLOXLLIGLGVIASMFHVTIJCIEMKKMNKL 

QNISEELQRNISLQLMSNMNISNKIRNLSTTLQTI 

ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 

LSDDVQTWQESKMACAAQNASLLKINNKNALE 

F]KSQSRSYDYWLGLSPEEDS/YSWYESG*YNQ\P 

SAWVIKNAPDLNNMYCGYINRLYVQYYHCTYK 

QRMICEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRF 

LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNW 

ENLALLVLTYVSSSEDF/TWVPG*GRSGEVFPEGT 

GLPLPHSDLPTSWCGHSLQCGSQSSFPPAIHENAF 

IVFIASSIXIHMIXTCILWRLTKKHTVSQEVDGLSL 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRWGQNLGL*HCVWVVWE 

TGE*KRWRLQMGIE*GVASRRQ*VRNSVRGLVC 

HNSSAPPMYMGFFSPTVFGGGVGG*LHVTFILHP 

PEVEAAGIPLLLGPSLPQRQGREHIVVILAAPACA 

PFHDR*WEPREIRPSP*ELGLRGEPTLSYPASCRVI 

RQPIP»DRKSYSWKQRLFIINnSFFSALAVYFRHN 

MYCEAGVYTIFAILEYT\m,TNMAraMTAWWD 

FGNKELLITSQPEEKRF 


mi 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 

LDARQLPAWFDQAKFGIFIHWGVFSVPSFGSEWF 

WWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPL 

FTAKFFNANQ\WADIFQASGAKYIVLTSKHHEGF 

TLWG\SEYSWNWNAIDEGPKRDIVKELEVAIRNR 

TDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVS 

KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G=Glycine» H^Histidine, 
I==Isoleucine, K=Lysine, L^Leucine, M-Methionine, 
N=Asparagine» P=Proline, Q=Glutamine, R=Arginine, S==Serine, 
T=Threoni ne, V=Vali ne, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\Fpossibte nucleotide insertion 










STGFLAWLYNBSPVRGTVVTNDRWGAGSICKHG 
GFYTCSDRYNPGHLLPHKWENCMTIDKLSWGY 
RREAGISDYLTIEELVKQLVETVSCGGNLLMNIG 
PTLDGTISVVFEERLRQMGSWLKVNGEAIYETHT 

GQLFLGHPKAILGATEVKLLGHGQPLNWISLEQN 
GIMVELPQLTIHQMPCKWGWALALTNVI 


2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGILQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRK 

EEEEAKTVSAAAAEKEPVPVPVQEIEIDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPRVEPPILPRIQEQFQKNPDSYNGAVRENYTW 

SQDYTDLEVRVPVPKHWKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNABLEGEEPIDIDKINKERS 

\yf A X\/rM7l4T?r\ A\/T Tll>T TtTFlVUr^VT #^nV"Di^OUrCT 

MA 1 V UE,t,tXlJ\ V L>Ui\JL» irUi rll^JS.Lfi^OJsJ:^i^oniiLr 

KVHEMLKKGWDAEGSPFRGQRFDPAMFNISPGA 

VQF 


2974 


A 


271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKEIRLPKSFSNTQ 

NSRKEAVLLAKMKHPNIVAFKESFEAEGHLYIV 

MEYCDGGDLMQKIKQQKGKLFPEDMILNWFTQ 

MCLGVNHIHKKRVLHRDIKSJCNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYVGTPYYVPPEIWEN 

LPYl^SDIWSLGCDLYELCTLKHPFQANSWKNL 

ILKVCQGCISPLPSHYSYELQFLVKQMFKRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

EIKNSKHNTPRKKTNPSRIRIALGNEASTVQEEEQ 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV 

HLRKASSPNLHRRQWEKNVPNTALTALENASILT 

SSLTAEDDRGGSVIKYSKNTTRKQWLKETPDTLL 

ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 
DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRKNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIEI^ELQPPMFDLIIPMRALFLMTKSNF 

QPPKLia)KMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

TRDQYLIFGAEEGIYTL^IL^IELHETSMEQLFPRR 
CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 



wo 01/57190 PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=A$partic Acid, 
E=Glutamic Acid, F=PbenyIalanine, G=Glycine, H==HistidiDe, 
I=IsoIeuGine, K=Lysine, L=Leucine, IVl=Metl]ionine, 
N=Asparagine, P==Proline, Q=Glutamine, R=Arginine, S==Serine, 
T=Threonine, V=Valine, W'^Tryptophan, Y^TyrosInc, 
X=Unknown, *==Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










RQMQKLPVAffAHKLPDRILPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGWJFNQWRFETVNPNSTSSWFrBS 

DTPQT^^VTHVTQLERDTILVCLDCCIKIVNLQGR 

ijjVooi\jPfcj^ooiiJ-» I rLfr tslCiOi V CJ-ii^JJo Vi-<Ar WKHij 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRWVLES 

RPTDNPTANSNLYILAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAWQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQWRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIKIVNLQGR 

XjivooJKJUjOScLi 1 r jJrKlbol VuLl^L/o VLAr WKHQ 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRVWLES 

RPTDNPTANSNLYILAGHENSY 


2977 


A 


174 


1543 


YSLRKGITFKLAGAMVHIKKGELTQEEKELLEVI 

GKGTVQEAGTLLSSKNVRVNCLDENGMTPLMH 

AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKDITWVMLEAGAETDWNSVGRT 

AAQMAAFVGQHDCVniNNFFPRERLDYYTKPQ 

GLDKEPKLPPKLAGPLHKIITTTNLHPVKIVMLV 

NENPLLTEEAALNKCYRVMDLICmtCMKQRDM 

NEVLAMKMHYISCIFQKCINFLKDGENKLDTLIK 

SLLKG\RASDGFPVYPEKILRESIRK\FPYCEATLL 

QQLVRSIAPVEIGSDPTAFSVLTQAITGQVGFVDV 

EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 

r 1 xlrUSJlVylvrN uJSlJi I eKI^v^LiJiA AJ\liJ\JK.l^JiilJN 

LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 

KESLESEAELEGLQDAPAGPQVSEE 


2978 


A 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRITPVPFNTTEDPDI 
STADLGDVLODPCSLEYWDFT OKVFVAFRPFMT 

SESKVCELQLPDINLVNDQKKLVSSDLWRIVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 



wo 01/57190 PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

timtt finiinn 
lU lllai alUIUV 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

dLiu rc&iuuc ui 

peptide 
sequence 


Amino acid sequence (A=Alanine C^Cysteine, D=Aspartic Add» 
E=Glutamic Add, F=PhenyIalanine, G^Giycine, H==Histidine, 
I^lsoleucine» K^Lyslne, LF'Leudne, M=Methionine, 
N=Asparagine» P^Proline, (^=G!utamine, R^Arginine, S=Serine, 
T=Thrconinc, V=Valine, W=Tryptophan, Y-Tyrosine, 
iv— uuKuotTUy — Olop ciraQDy /^pvssioic uucieoilfic 0€lcnOB> 
V=possible nncleotide inseriioD 










VDSCFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQYLQPFVSDKNMPSELEYMIVSFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

WKPFSIFGQMAVSSDWEKLLDCTVIVDSVFVN 

LGQHWHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENILLASLHSHQYSWRS 

HKSPQLLHICIEGWGNWRWSEPFSVDHAGTnRT 

IQYRGRTASLIIKVQQLNGVQKQIIICGRQIICSYL 

SQSIELKVVQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESK 

APEYSrVIQVPSSNSSIIYVWCTVLTLEPNSQVQQ 

RMIVFSPLFIMRSHLPDPIIIHLEKRSLGLSETQIIP 

GKGQEKPLQNIEPDLVHHLTFQAREEYDPSDCA 

VPISTSLIKQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWPYNKKDSDRNEQLSQWDSPMRVKLSIWKP 

YVRTLLIELLPWALLINESKWDLWLFEGEKIVLQ 

VPAGKHIPPNFQEAFQIGIYWANTNTVHKSVAIK 

LVHNLTSPKWKDGGNGEWTLDEEAFVDTEIRL 

GAFPGHQKLCQFCISSMVQQGIQIIQIEDKTTIINN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPCWDLMPDISQSVLDASLLQK' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKENIKDIPKFEVYCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQVVFLTGFGYVYVDW 

HQCGTVFITVAPEGKAGPILTNTNRAPEKIVTF/K 

MFITQLSLAVFDDLTHHKASAELLRLTLDNIFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFIKLCITLNEGKSILCDINEFSFEL 

KPARLYVEDTFVYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLYIASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDELGSPA 

SLVRSIGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKHISKGTLTSITNLATSLAKNMDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

AIAGIVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGJMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSDWHADQAPNSHVKYVWKMLQS 

LGRPEVHMALDVVLVRGSGQEHEGCLLLTSEVL 

FVVSVSm^TQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDYIT 

KTSCHLAPSCSSMQIPCPVVAAEPPPSTVKTYHY 

LVDPHFAQVFLSKFTMVKNKALRKGFP 


2979 


A 


255 


2673 


AWLFPASVLCPRCLTGSAVGSAEWKSLWLFPFS 

SRPTLGHLDSKPSSKSNMlRGRNSATSADEQPfflG 

>nnEU.LKTIGKGNFAKVKLARHILTGKEVAVKIID 

KTQLNSSSLQKLFREVRIMKVLNHPNIVKLFEVIE 

TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 

RAKFRQIVSAVQYCHQKFIVHRDLKAENLLLDA 

DMNIKIADFGFSNEFTFGNKLDTFCGSPPYAAPEL 

FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 

NLKELRERVLRGKYIUPF«V(STDCENLLKKFLIL 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 0=^partic Add, 
E^lutamic Add, F-Phenylalanine, G>Glydne,IisHistidine, 
I-Isoleudne, KpLysine, L^Leudne, lM=Metbionine, 
N»Asparagine, P'Proline, Q^GIutamine, R^Arginine, S^Serine, 
T^Threonine, V-Vallne, W»Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nudeotide deletion, 
V=possible nucleotide insertion 










NPSKJRGTLEQ]MKDRWMNVGHE\DDELKPYGEP 

LP\DYKDPRRTELMVSMGYTREEIQDSLVGQRYN 

EVMATYLLLGYKSSELEGDTITLKPRPSADLTNS 

SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSNNAENKRPEEDRESGRKASSTAKVPA 

SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLL\E 

RASLVGQGFHPEWAKTALTMPGSRASTASASAA 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHNISSSGGA 

PDRTNFPRGVSSRSTFHAGQLRQVR\DQQNLPYG 

VTPASPSGHSQGRRGASGSIFSKFTSKFVRRNLNE 

PESKDRWETLRPHVWNSGGNDKEKEEFREAKPR 

SLRFnVSMKTTSSMEPNENIMREIRKVLDANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNGVRFKRISGTSMAFKNIASKIANELKL 


2980 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNTOQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLhfVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTIKHWITURARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRBLRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

Tia.hffiR\KT\KLBEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDWLIKNLLISV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 
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SEQm 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, I>=^Aspartic Add, 
E=Glutamic Acid, F^Phenylalanine, G==Glycine, H==Histldine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P^Proline, (^Glutamine, R=Ai^inlne^ S^sSertne, 
T^Tbreonine, V=Valine, W^Tryptophan, Y^Tyrosine, 

X=f InknAwn ^sfitAn caHaii ibsnAc^hlA niipl^AtiilA riAlAtinn 

j\, uiimiVTTII) %>VUVllf f"|MfSSIVlC llUUCVtlUC UCICilUUy 

>ppossible nucleotide insertion 










SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPD$ITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEDEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSfflPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKTTRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRQRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2982 


A 


1 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKPI 

DKRIYKGTQPTCaHDDFNQFTAATETISLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQ\AWGFSFYAAKSKAPRNPLAKWAVGEGPLNE 

FAFSPDGRHLACVSQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYVVTGGEDDLVTVWS 

FTEGRWARGHGHKSWVNAVAFDPYTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

LSRSNSLPHPAGGGKAGGPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDCUTACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSWE 

GISSQPGNSPSGTW 


2983 


A 


3855 


220. 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 

LQELNANLSNLTSAFEKATAEKIKCQQEADATN 

RVILLANRLVGGLASENIRWAESVENFRSQGVTL 

CGDVLLISAFVSYVGYFTKKYRNELMEKFWIPYI 

HNLKVPIPITNGLDPLSLLTDDADVATWNNQGLP 

SDRMSTBNATILGNTERWPLIVDAQLQGIKWIKN 

KYRSELKAIRLGQKSYLDVIEQATSEGDTLLIENI 

GETVDPAUJPIJLGRNTIKKGKYIKIGDKEVGVPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=CysteiDe, I>=Aspartic Add, 
E^GIutamic Acid, F=Phenylalanine, G^GIycine, H°Hlstidim, 
Msoleucine, K=Lyslne, L^Leucine, M-Metbionine, 
N=AsparagiDe, P=Proline, Q^GIutamlne, R=Arginine, S=Serine, 
T=Tbreon{ne, V=VaIine, W=Tryptopliaii, Y=Tyrosine, 
X^Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










QVPPDPTHQVLQPTLQARDAGSVHVLINFLVTRD 

GLEDQLLAAVVAKERPDLEQLKANLTKSQNEFK 

IVLKELEDSLLARLSAASGNFLGDTALVENLETT 

KHTASEIEEKWEAKITEVKINEARENYRPAAER 

ASLLYFILNDLNKINPVYQFSLKAFNVVFEKAIQR 

TTPANEVKQRVINLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GVVSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAKRWKKLVESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYAIKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFFILSPGVDPLKDVEALGKK 

LGFTIDNGKLHNVSLGQGQEVVAENALDVAAEK 

GHWVILQNIHLVARWLGTLDKKLERYSTGRHED 

YRVFIRAEPAPSPETHIIPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CYFHAWAERRKFGAQGWNRSYPFNNGDLTISl 

NVLYNYLEANPKVPWDDLRYLFGEIMYGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQIPP 

NLDYKGYHEYIDENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKIPETFNMAEIMAKAAEKTPYVW 

AFQECERMNILTNEMRRSLKELNLGLKGELTITT 

DVEDLSTALFYDTVPDTWVARAYPSMMGLAAW 

YANLLLRIRELEAWTTDFALPTTVWLAGFFNPQS 

FLTAIMQSMARKl>JEWPLDmCLSVEVTKKNRE 

DMTAPPREGSYVYGLFMEGARWDTQTGVIAEA 

RLKELTPAMPVIFIKAIPVARMETKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A 


2 


1464 


FVLFPGIAMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEYIEGLQTVIQRDFFPDVEK 

LQAQKEYLEAEENGDLERMRQIAIKFGSALGKM 

SREPPPPYVTPATFETPEVHAGTGWGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGVPDEEQLFKKPRQWHKNTRFLRDPFSQALSR 

CQLQQAAALNAQHKQGKVGPDGKELIPQESPRV 

GGFGFVATPSPAPGVNESPMMTWGEVENTPLRV 

EGSETPYVDRTPGPAFKE.EPGRRERLGLKMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRLVSRTASKYTDRALRASYTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\SIT 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 

• 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQNQDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

NNTEFVQGLGENVnESVADYFKQIGIIKTNKKTG 
QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine CK:ysteine» INAspartic Acid, 
E^iutamic Acid, F=Plienylalanine, G»=GIycine, li=Histidine, 
I^lsoleucine, K=Lysine, L=Leucine, M^Methionine, 
N^'Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine» 
T^'Threonine, V«VaIine» W=Tryptophan, Y=Tyrosine, 
X^Unlcnown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 
RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 
GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 

WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 

WAGARQHGRNWRKRETSPGTQGPLPPVPRA^PP 

GPDG\PHAIAPTLSWAIPRQQCSPQPGRLNALPPD 

RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 

CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPLYAAIFLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLPILAVPIARGGH 

WPYGAVGCRALPSIELLTMYASVLLLAALSADLC 

FLALGPAWNCLRFS/GACGVQVACGAAWTLALL 

LTVPSAIYRRLHQEHFPARLQCWDYGGSSSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIWGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDILSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDDIQKGNTKRLNIQKKRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTIPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSGISTPVTNVSPN4HLQHIREQMAIALKRLKE 

LEEQVRTIPVLQVKISVLQEEKRQLVSQLKNQRA 

ASQINVCGVRKRSYSAGNASQLEQLSRARRSGG 

ELYIDYEEEEMETVEQSTQRIKEFRQLMADMQA 

LEQKIQDSSCEASSELRENGECRSVAVGAEENMN 

DIWYHRGSRSCKDAAVGTLVEMRNCGVSVTEA 

MLGVMTEADKEIELQQQTffiSLKEKIYRLEVQLR 

ETTHDREMTKLKQELQAAGSRKKVDKATMAQP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to firct 11 m inn 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

Afifl rpcifliip nf 

peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
£=Glutamic Acid, F^^Phenylalanine, G^GIycine, H=>Histidine, 
I=Isoleucine, K==Lystne, l^Leudne, M=Methionine, 
N^Asparagine, P=Proline, Q^'Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=VaIine, W=Tryptophan, y=Tyrosinc, 

A^UllJUIUWIly ^OlOp COUUO) /'-"PUSSIDIC DUClCOUOe OCICliOlli 

Vqtossible nucleotide insertion 










LVFSKWEAVVQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKWGPELPMNWWIVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

ESVNDLTLLKTNL>fLKEVRSIGCGDCSVDVTVCS 

PKECASRGVNTEAVSQVEAAVMAVPRTADQDT 

STDLEQVHQFTNTETATLBBSCTNTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 

MRTIACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYIERIQKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 

KSASTEELRJJPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQIAAGLYACTNNESTLKSIMKK 

KDGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVIEYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 

RYELSEKVILSAGNLLKNTINDPKALTSKDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DVLRYVINLADGNGNTALHYSVSHSNFEIVKLLL 

DADVCNVDHQNKAGYTPIMLAALAAVEAEKDM 

RIVEELFGCGDVNAKASQAGQTALMLAVSHGRI 

DMVKGLLACGADVNIQDDEGSTALMCASEHGH 

VEIVKLLLAQPGCNGHLEDNDGSTALSIALEAGH 

KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 

RGSFD 


2990 


A 


69 


1687 


ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRH 

AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 

RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 

R,EETRGPPASANPDKDHSTQPGTMGRKKIQISRI 

LDQRNRQVTFTKRIO'GUVIKKAYELSVLCDCEIA 

LIIFNSATRLFQYASTDMDRVLLKYTEYSEPHESR 

TNTDILETLKRRGIGLDGPELEPDEGPEEPGEKFR 

RLAGEGGDPALPRPRLYPAAPAMPSPDWYGAL 

PPPG\CDPSGLGEALPAQSRPSPFRPAAPKAGPPG 

LGHPLFSPSHLTSKTPPPLYLPTEGRRSDLPGGLA 

GPRGGLNTSRSLYSGLQNPCSTATPGPPLGSFPFL 

PGGPPVGAEAWARRVPQPAAPPRRPPQSSIKSER 

UFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPPV 

CAGCPWFTAGPGRRSPGGTSPERSPGTARARGDP 

\TSLQAFSEKTHTVTAPLRGGGLEVGGWTQSSAG 

GLLSFFLFVCISTNKNARGVRGPEKK 


2991 


A 


3 


1159 


EPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 

CSPVRPLSSLPDKKKELLQNGPDLQDFVSGDLAD 

RSTWDEYKGNLKRQKGERLRLPPWLKTEIPMGK 

imiKLiaNTLRNLNLHTVCBEARCPNIGECWGGG 

EYATATATIMLMGDTCTRGCRPCSVKTARNPPP 

LDASEPYNTAKAIAEWGLDYWLTSVDRDDMP 

DGGAEHIAKTVSYLKERNPKILVECLTPDFRGDL 

KAIEKVALSGLDVYAHNVETVPELQSKVRDPRA 

NFDQSLRVLKHAKKVQPDVISKTSIMLGLGENDE 

QVYATMKALREADVDCLTLGQYMQPTRRHLKV 

EEYl 1 FliKl'KY WEKVGNELGFHYTASGPVLVRSS 

YKAGEFFLKNLVAKRKTKDL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A'=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G'^GIycine, H^Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=AsparagiDe, P=^ProIine, Q=Giutan]ine, R^Arginine, S==Serine, 
T=Threonine, V=VaIine, W=Tryptoplian, Y=Tyrosine, 
X^lJnknown. *:^tOD codom ^nosuble nuclenfide deletinn 
V=p(Ksibie nucleotide insertion 










GVIPAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRJLKGQKNGKLGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCGVKANFQTIGLSAAARFNQCNTTRGNEVISV 

MNRAKQAGKSVGVVTTTRVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDID 

VILGGGRKYMFPMGTPDPEYPADASQNGIRLDG 

KNLVQEWLAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGRIDHGHHEGVAYQA 

LTEAVMFDDAIERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPGYVFNSGVRPDVNESESGSPDYHQQAGWPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLXKMNRLFGKAKPKAPPPSLTDCIGTVD 

SRAESIDKKISRLDAELVKYKDQIKKMREGPAKN 

MVKQKALRVLKQKRMYEQQRDNLA\NSHSTW\ 

TS\HYTIQSLKDTKT1YDAMKLGVKEMKKAYKQ 

VKIDQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

PAIPEGVPTDTKNKDGVLVDEFGLPQIPAS 


2994 


A 


1710 


161 


RRCELTPFIIKTLILPKSWGAFPEDVVMQHVSSSQ 

SSQRHVQWPGACPGAGEEQPACSQPSLPL1LPSP 

SHQLQQLMVRGGPAGGQNMNVDLQGVGPGLQ 

GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 

YIQVTSPLSQQVQTQSPTQPSPGPGQALQNVRAG 

APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 

HFVFQDGSGLTQIAQGAQVQLQHPGTPITVRERR 

PSQPHTQSGGTIHHLGPQSPAAAGGAGLQPLASP 

SHITTANLPPQISSIIQGQLVQQQQVLQGPPLPRPL 

GFERTPGVLLPGAGGAAGFGMTSPPPPTSPSRTA 

VPPGLSSLPLTSVGNTGMKKVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLEELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLDI 

EEEEEE\HFEVINDEVKWARKHGQPGTPVAIATV 

QLPPRTSAAFPAQQQPLQVLSDGSTVQLPRLSSL 

GFEDSMC 


2995 


A 


3 


924 


SAPSGroASTHAFARCKHPINVRRDPSIPIYGLRQS 

ILLNTRLQDCYVDSPALTNIWMARTCAKQNINAP 

APATTSSWEWRNPLIASSFSLVKLVLRRQLKNK 

CCPPPCKFGEGKLSKRLJCHKDDSVMKATQQARK 

RNFISSKSKQPAGHRRPAGGIRESKESSKEKKLTV 

RQDLEDRYAEHVAA'nQALPQDSGTAAWKG\RV 

LLPETQKRQQLSEDTLTIHGLPTEGYQALYHAW 

EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 


A 


3 


1713 


GKFGIKPSQRRISGKSTFHSEMEGEDTRDDSLYSl 

LEELWQDAEQIKRCQEKHNKLLSRTTFLNKKILN 

TEWDYEYKDFGKFVHPSPNLILSQKRPHKRDSFG 

KbfKHNLDlJDHMCSNAAKNlJjKT^ 

NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 

QNVKFPIGEKANTCTEFGKIFTQRSHFFAPQKIHT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first Amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E>K;iotaniic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleudnc, K=Lysine, l/=Leucine, M=Metliionine, 
N=Asparagine, F^Proline, Q=Glatamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W^Tryptopban, Y=Tyroslne, 
X— Unlcnown, *=Stop codon, ^possible nucleotide deletion, 
\Fpossible nudeottde insertion 










VEKPHELSKCVNVFTQKPLLSIYLRVHRDEKLYI\ 

CTKM/CGKGLHPRNSELIMHEKTHTREKPYKCNE 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR 

MHQRIHTGERSYICTQCGQAFIQKAHLIAHQRIH 

TGEKPYECSDCGKSFPSKSQLQMHKRIHTGEKPY 

ICTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSNFNKHQTIHTGEKPYVCADCGRAFIQK 

SELITHQRIHTTEKPYKCPDCEKSFSKKPHLKVHQ 

RIHTGEKPYICAECGKAFTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRNIHT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQNISCGIHYLASVFMGVTPHHVCRPPGNVSQVV 

FHNtfSNWSLEDTGALLSSGQKDYVTVQLQNGEI 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

YIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPL 

FMFGGPTGIGA^TFGYFNSDRLGRRVVLWATSSS 

MFLFGIAAAFAVDYYTFMAARFFLAMVASGYLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQMILSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQKMVDIMAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

FLLGWEIPAYTFVCIAMDKVGRRTVLAYSLFCNS 

ALACGVVMVIPQKHYILGVVTAMWGKILPIGAA 

FG\LIYLYTAELYPTIVRSLAVGSGSMVCRLAS1L 

APFSVDLSSIWBFIPQLFVGTMALLSGVLTLKLPE 

TLGKRLATTWEEAAKLESENESKSSKLLLTTNNS 

GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPLIYNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLANNGTVLRASHGTKMMTPEVLAEAYGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

VVDYLTKLNNGQKTFDFWKDIVAAJQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKKWLRQ 

LKNAGKILLLITSSHSDYCRLLCA\YILGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

SLDKPGWYSQGNAVHLYELLKKMTGKPEPKVV 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FFVIDSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRSSLHYKPTPDLRISIENSEEA 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLKHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATVWKLQPTAGLQDLHIHSRQEEEQSEIMEYS 

VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVLGEKVLGIWQNTKVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 



1 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
I'^Isoleucine, K=Lysine, L=Leucinc, M=Methionine, 
N=A$paragine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W^^Tryptophan, Y=Tyrosine, 
X^Unknown^ '^^^top codon^ ^possible nucleotide deletion^ 
V=possible nucleotide insertion 










ETVRRETQTSCFCNHLTYFAVLMVSSVEVDAVH 

KHYLSLLSYVGCVVSALACLVTIAAYLCSRVPLP 

CRRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPVA 

LTGSEAGCRASAIFLHFSLLTCLSWMGLEGYNLY 

RLVVEVFGTYVPGYLLKLSAMGWGFPIFLVTLV 

ALVDVDNYGPIILAVHRTTEGVIYPSMCWIRDSL 

VSyiTl^GLFSLVFLFNNL\MLATN^ 

TQKWSHVLTLLCLSLVLGxLPWALIFFSFASGTFQ 

LVVLYLFSnTSFQGFLIFIWYWSMRLQARGGPSP 

LKSNSDSARLPISSGSTSSSRI 


3000 


A 


66 


1003 


SRGQLDAGQSSEQHGGNRQPEQSRSRSSSSSSSP 

RRSRSAAEPAMALSMPLNGLKEEDKEPLIELFVK 

AGSDGESIGNCPFSQRLFMILWLKGVVFSVTTVD 

UCRKPADLQNLAPGTHPPFITFNSEVKTDVNKIEE 

FLEEVLCPPKYLKLSPKHPESNTAGMDIFAKFSA 

YIKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 

EIDENSMEDIKFSTRKFLDGNEMTLADCNLLPKL 

HTVKWAKKYRNFDIPKEMTGIWRYLTNAYSRD 

EFTNTCPSDKEVEI\AYSDVAKRLHQVKSRLLKE 

VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPGSPMTSSGSPDLQLAWGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 

CSKRDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 

WTKARGPFWQEDWWDMRLKMTTRNFPEREV 

PCDVEVERFTREVPCLSSLGDGWDCENQEGHLR 

QSALTLEKPGTQEAICEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGDSDACGKGFNHSMEVIHGRNPVREKPYKY 

PESVKSFNHFTSLGHQKIMKRGKKSYEGKNFENI 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 

RIHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 

KPYECLECGKTFNRNSSLILHQRTHTGEKPYRCN 

ECGKPFTDISHLTVHLRJHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

IVHQKmSGEKPYECKECGKTFIESAYLIRHQRIH 

TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLAVHQRLHSREGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET*WLGAT*VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 

MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 

GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 

FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 

VGSEKVTMQNLNDRLASYLDKVRALEEANADL 

EVKIRDWYQRQRPSEIKDYSPYFKTffiDLRNKIIA 

ATIENAQPILQIDNARLAADDFRTKYEHELALRQ 

\ VnAiJVNuJ^KK.VLUJiL ILAKlDLbMCjUsOLlUvb 

LAYLRKNH*EEMLALRGQTGGEVNVETDAAPG 

VDLSCILNEMRNQYEQMAEKNRRDAETWFLSKT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanlne OCysteine, D^Aspartic Acid, 
E=Glutamic Add, F=Pbenylalanine, G=Glycine, H=Histid!ne, 
1-Isolcucine, K=Lysine, L^Leudne, M^Methionine, 
N=Asparagine, P=Proline, Q^GIutaniine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /possible nudeotide deletion, 
^Fpossible nudeotide insertion 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGLIGS 
VEEQLAQLRCEMEQQSQEYQILLDVKTRLEQEIA 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRPILKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 

DKVLVAARRNASAWLYNEBRYGNITLPMSHAG 

TGNIVVIMISYPKGREILELVQKGIPVTMTIGVGT 

RHVQEFISGQSVVFVAIAFITMMIISLAWLIFYYIQ 

RFLYTGSQIGSQSHRKETKKVIGQLLLHTVKHGE 

KGBDVDAENCAVCIBNFKVKDIIRILPCKHIFHRIC 

IDPWLLDHRTCPMCKLDVIKALGYWGEPGDVQE 

MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 

SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 

GPIS 


3005 


A 


184 


2552 


TMTIHQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RILSSRVPRSDGKILHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFIIDEKTGDIHATRRIDREEKAFYTLRAQAINRR 

TLRPVEPESEFVnCIHDINDNEPTFPEEIYTASVPE 

MSVVGTSVVQVTATDADDPSYGNSARVIYSILQ 

GQPYFSVEPETGIIRTALPNMNRENREQYQVVIQ 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRIIDGDGTDMFDIVTEKDTQEGUTVKKPLDYES 

KRLYTUCVEAENTHVDPRFYYLGPFKDTTIVKISI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

LDRELSQWHNLTVIAAEINNPKETTRVAVFVRIL 

DANDNAPQFAVFYDIFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARIL 

TRKNGFNRHEISTYLLPWISDNDYPIQSSTGTLTl 

RVCACDSQGNMQSCSAEALLLPAGLSTGALIAIL 

LCniLLVIWLFAALKRQRKKEPLILSKEDIRDNIV 

SYNDEGGGEEDTQAFDIGTLRNPAAIEEKKLRRD 

IIPETLFIPRRTPTAPDNTDVRDFINKiLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

QNYDYLREWGPRFNKLPQKYGGGESDKDS 


3006 


A 


2 


541 


GRVDKTWWGKSVGIMLTELEKALNSIIDVYHKY 

SLKGNFHAVYRDDLKKLLETECPQYIRKKGAD 

VWFKELDINTDGAVNFQEFLELVKMGVAALNSII 

DVYHKYSLIKGNFHAVYRDDLOKLLETECPOYI 

RKKGADVWFKELDINTDGAVNFQEFLILVIKMG 

VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGIEAINVPEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWIE 

YQHHKPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKKT 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYMVWSDEMVKTGEAQIHAHLVRPYVGIHL 

RIGSDWKNACAMLKDGTAGSHFMASPQCVGYS 

RSTAAPLTMTMCLPDLKEIQRAVKLWVRSLDAQ 

SVYVATDSESYVPELQQLFKGKVKWSLKPEVA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

W AliOl iiiiiinu 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

ai.lU rCdIUUC UJ 

peptide 
sequence 


Ammo acid sequence (A=Alanine OCysteine, ]>=Aspartic Acid^ 
E^GIutamic Acid, F^Phenylalanine, G»Glycine, H^Histidine, 
Msoleucine, K»Lysine, l^Leudne, IMNMethionine, 
N=Asparagine, P=Proline, Q=Glutan]ine, R^Arginine, S=^rine, 
T=>Tlireonine, V=Vallne, W=Tryptophan, Y=Tyroslne, 
A— unHHQwn^ ^oiop coaon^ /^possiDie nuciconcie oeietiony 
Vpossible nucleotide insertion 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1898 . 


TARGGGSEPGPTMAANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLVVSPDSIHSVAPENEGRLV 

HIIGALRTSKLLSDPNYGVHLPAVKLRRHVEMY 

QWVETEESREYTEDGQVKKETRYSYNTEWRSEn 

NSKNFDREIGHKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPHVDIIRRGDFF 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

HVVTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEEVFHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTRILYTLVDWFPVFRDLVNIGLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALUAGLALVPILVAR 

TRVPAKKLE 


3009 


A 


93 


659 


DAAVAMTAQGGLVANRGRRFKWADBLSGPGGG 

SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 

DRILVEKRCWDIALGPLKQIPMNLFIMYMAGNTI 

SIFPTMMVCMMAWRPIQALMAISATFKMLESSS 

QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 

ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 

VVPECTMASSNTVLMRLVASAYSIAQKAGMIVR 

RVIAEGDLGIVEKTCATDLQTKADRLAQMSICSS 

LARKFPKLTIIGEEDLPSEEVDQELIEDSQWEEILK 

QPCPSQYSAIKEEDLVVWVDPLDGTKEYTEGLL 

DNVTVLIGIAYEGKAIAGVINQPYYNYEAGPDAV 

LGRTIWGVLGLGAFGFQLKEVPAGKHnTTTRSH 

SNKLVTDCVAAMNPDAVLRVGGAGNKIIQLIEG 

KASAYVFASPGCKKWDTCAPEVILHAVGGKLTD 

IHGNVLQYHKDVKHMNSAGVLATLRNYDYYAS 

RVPESIKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFITNH 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSVI 

FIVGLVG^^mLYVFLGIHRKRNSIQIYLLNVAIAD 

LLLIFCLPFRIMYHINQNKWTLGVILCKWGTLFY 

MNMYISnLLGHSLDRYIKINRSIQQRKAITrKQSI 

YVCCINnjVMIJVLGGFLTMIILTLKKGGHNSTMCF 

HYRDKHNAKGEAEFNFILVVMFWLIFLLnLSYIKI 

GKNLLRISKRRSKFPNSGKYATTARNSFIVLIIFTI 

CFVPYHAFRFIYISSQLNVSSCYWKEIVHKTNEIM 

LVLSSFNSCLDPVMYFLMSSNIRKIMCQLLFRRF 

QGEPSRSESTSEFKPGYSLHDTSVAVKIQSSSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 

PVPTPPDNIQVQENFNISRIYGKWYNLAIGSTCPW 

IJKKIMDRMTVSTLVLGEGATEAEISMTSTRWRK 

GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 

WHTNYDEYAIFLTKKFSRHHGPTITAKLYGRAP 

QUIETLLQDFRWAQGVGIPEDSIFIMADRGECV 

PGEQEPEPDLIPRVRRAVLPQEEEGSGGGQLVTEV 

TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 

ETFQYGGCMGNGNNFVreKECLQTCRTVAACN 

LPrvRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 

GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQMALLKANKDLISAGLKHFSVLLNQQVFNDPL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nudeotide 

location 

corresponding 

in Rrvt Aininn 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

fipici r^ciHiiA nf 

■IWiU I V9IUUC Ul 

peptide 
sequence 


Ammo acid sequence (A^Alanine C<;ysteine» D=Aspartic Acid; 
£==Glutamic Add, F^Phenylalanine, G=Glycine, H^Histidlne* 
l»I$oleucine, K»Lys{ne» L^Leudne, M»Metbionine, 
N»Asparagine, P>»Proline, Q=^lutamine» R^Arginine, S==Scrine, 
T=Threonlne, V=Valine, W=Tryptophan, Y«Tyrosine, 
A— uminuwiif — olop couon^ i^possiDie nucieouae ueicnony 
Vpossible nucleotide insertion 










VSEEDMVTVVEDWMNFYINYYRQQVTGEPQER 
DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 
PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSASVVSVVSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLIRFFS 
LFIWFFHVFFIELSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAlTKVKYVDKIfflGNYElDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

1«>CLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AfflVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIfflGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYBLTEVDRQG 

AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3017 


A 


38 


704 


EAHPGGQLGSERNGVRMDEDVLTTLKDLnGESG 

VGKSSLLLRFTDDTFDPELAATIGVDFKVKTISVD 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 

VYDVTRRDTFVKLDNWLNELETYCTTINDIVNM 

LVGNKIDKENREVDRMEGLKFARKHSMLFIEAS 

AKTCDGVQCAFEELVEKnQTPGLWESENQNKG 

VKLSHREEGQGGGACGGYCSVL 


3018 


A 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 
VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 
HTSHSG 


3019 


A 


1307 


711 


PGITMAASLVGKKIVFVTGNAKKLEEWQILGDK 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCFNALGGLPGPYIKWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGRTVAPRGCQDFGWDPCFQPDGYEQTYA 

EMPKAEKNAVSHRFRALLELQEYFGSLAA 


3020 


A 


1202 


180 


VSCLPTSCKMITLNNQDQPVPFNSSHPDEYKIAA 
LVFYSCiniGLFVNITALWWSCTTKKRTTVTIYM 
MNVALVDLIFIMTLPFRJVIFYYAKDEWPFGEYFC 
QILGALTVFYPSIALWLLAFISADRYMAIVQPKY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
aciu resioue oi 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cy5teine» D=Aspartic Acid, 
£=Glutamic Acid, F^Phenylalanine, G=Glycine, H^Histidine, 
Msoleuclne, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Argininc, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
A— (jDKnown, olop coaoiiy /=possiDlc nucleotide deletion^ 
V=po$sible nucleotide insertion 






* 




AKELKI^TCKA\a-ACVGVWIMTLTTTTPLLLLYK 

DPDKDSTPATCLKISDUYLKAVNVLNLTRLTFFF 

LIPLFIMIGCYLVUHNLLHGRTSKLKPKVKEKSIRI 

nXLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 

GAFTTFLMNLSTCLDVILYYTVSKQFQARVISVM 

LYRNYLRSMRRKSFRSGSLRSLSNINSEML 


3021 


A 


27 


1897 


EEFCTWIAVRVGEMETAPKPGKDVPPKKDKLQT 
KRKKPRRYWEEETVPTTAGASPGPPRNKKNREL 
RPQRPKNAYILKKSRISKKPQVPKKPREWKNPES 
QRGLSGAQDPFPGPAPVPVEVVQKFCRIDKSRKL 
PHSKAKTRSRLEVAEAEEEETSIKAARSELLLAEE 
PGFLEGEDGEDTAKICQADIVEAVDIASAAKHFD 
LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
. 'RWLHIYDNQGIELHCIRRCDRVTRLEFLPFHFLLA 
TASETGFLTYLDVSVGlaVAALNARAGRLDVMS 
QNPYNAVIHLGHSNGTVSLWSPAMKEPLAKILC 
HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 
TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDVV 
NIWAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKVPAELICLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSEIKMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRKASSHKHTLVQHQSVCSEGGLYECSK 

CEKAFTCKNTLVQHQQIHTGQKMFECSECEESFS 

KKCHLILHKIIHTGERPYECSDREKAFIHKSEFIHH 

QRRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQIFNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN 

URHRSIHTGDRPYECSECEKSFSRKFILIQHQRVH 

TGBRPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASLIQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNLIRHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 

IIAAYQRFCSRPPKGFGKYFPNGKMGKKASEPKE 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDIPWDDKDFRMFFLWTALFWG 

GVMFYLLLKRSGREITWKDFVNNYLSKGVVDRL 

EVVNKRFVRVTFTPGKTPVDGQYVWFNIGSVDT 



I 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lu Iirat ajniOv 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C^Cysteine, D=Aspartic Add, 
E=Glutaniic Add, F=Plienylalanine, G°=Glydne, H^HisUdine, 
I=I$oleudne, K=Lysine, Lr°Lcucine, M=MetIiionine, 
N=Asparagine, P=Proline, Q=GIutamine, R^^Arginine, S=Serine, 
T-Threonine, V=Valine, W=Trypfophan, Y=Tyrosine, 
X^Uoknoivn, *=Stop codon, /=po$siMe nucleotide deletion, 
H>ossible nucleotide insertion 










FERNLETLQQELGIEGENRVPWYIAESDGSFLLS 

MLPTVLIIAFLLYTIRRGPAAIGRTGRGMGGLFSV 

GETTAKVLKDEIDVKFKDVAGCEEAKLEIMEFV 

NFLK1>«>KQYQDLGAKIPKGAELTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCILFIDEIDAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGFNTTTNVVILAGTNRPDILD 

PALLRPGRFDRQIFIGPPDIKGRASBFKVHLRPLKL 

DSTLEKDKLARKLASLTPGFSGADVANVCNEAA 

LIAARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

PRGKGLGYAQYLPKEQYLYTKEQLLDRMCMTL 

GGRVSEEIFFGRITTGAQDDLRKVTQSAYAQIVQ 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVRILINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLPSMSALEKSMHLGRLPSRPPLPGSGGSQ 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WAVFTAAnSRVQCRIVALDLRSHGETKVKNPED 

LSAETMAKDVGNVVEAMYGDLPPPIMLIGHSMG 

GAIAVHTASSNLVPSLLGLCMIDWEGTAMDAL 

NSMQNFLRGRPKTFKSLENAIEWSVKSGQIRNLE 

SARVSMVGQVKQCEGITSPEGSKSIVEGUEEEEE 

DEEGSESISK31KKEDDMETKKDHPYTWRIELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRLD 

KDLTIGQMQGKFQMQVLPQCGHAVHEDAPDKV 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
SWKGLSSLLFPLYNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAINLMGFNVEEM 

YEAHAWIQRILSLQNHHHENNHILYLGRKEHDIL 

SQLQKTSSVSITEnSPGRTELEIEGARADLIEVVM 

NIEDMLCKVQEEMARKKERGLWRSLGQWTIQQ 

QKTQDEMKENIIFLKCPVPPTQELLDQKKQFEKC 

GLQ\a.KVEKro>nBVLMAAFQRKKKMMEEKLHR 

QPVSHRLFQQVPYQFCNWCRVGFQRMYSTPCD 

PKYGAGIYFTKNLKNLAEKAKKISAADKLrYVFE 

AEVLTGFFCQGHPLNIVPPPLSPGAIDGHDSVVD 

NVSSPETFVIFSGMQAIPQYLWTCTQBYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFIFSK 
SMNESMKNQKEFMLMNARLQLERQLIMQSEMR 
ERQMAMQIAWSREFLKYFGTFFGLAAISLTAGAI 
KKKKPAFLVPIVPLSFILTyQYDLGYGTLLERMK 
GEAEDILETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


3028 


A 


876 


1226 


AVGKEPESSSTWVRDREGHIRSRRSMKMLWKLT 

DNIKYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFARRTRGRSCRER 
TWMLPSLVSEFLHRD 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutainic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=I$oleucine, K=Lysine, I/=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R°°Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X'^Unknown, *=Stop codoo,^pos»ble nucleotide ddeiion, 
\=possible nucleotide insertion 


3029 


A 


3 


1731 


FREGRFGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMIKWFWDSAEEGYRTYHMDEYDEDKNP 

SGIINLGTSENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLKPE 

NVVVLNGGASLFSALATVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLILISPQNPLGDVY 

SPEELQEYLVFAKRHRLHYIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

FGTLYTENQDVATAVASLCRYHGLSGLVQYQM 

AQLLRDRDWINQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNKVT T SFnKAFPri<rFPnWFl?FVF<!r)0 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 
SDQRR 


3030 


A 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMAVST 
VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 
TDSQKDMIEIPLPPWQERTDESIETKRARLLYESR 
KRGMLENni T SI FAKFHT OHMTFKOT NT YDRl 1 

NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 

FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQISLQLLCVYTANFPNGCSSL 
CWSSCGQHPVQATHRGAVSNSLMLCILKLASQM 

PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 
LQNFLSLALPKGGNKHLSNLTIL WLKLLLNISSGE 
DGQQMILRLDGCLDLLTEMSKYKHKSSPLLPLLl 
FHNVCFSPANKPKILANEKVITVLAACLESENQN 
AORTGAAAT WAT FYNYOKAKTAI KSPWKRRVn 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 
NSS 


3032 


A 


2 


1242 


GISGRPPKPAKRRMGKNPVRPPRALPPVPSQDDIP 

LSRPKKKKPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAPVQRRQKKTRLPLELETSST 

QKKSSSSSLLKNENGIDAEPAEEAVIQKPRRKTK 

KTQPAELQYANELGVEDEDIITDEQTTVEQQSVF 

TAPTGISQPVGKVFVEKSRRFQAADRSELIKTTEN 

roVSMDVKPSWTTRDVALTVHRAFRMIGLFSHG 

FLAGCAVWNIVVrm.AGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGTFFOTLOPWIVVNI WAT 1 VfiT <J 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEIKA 
SS 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 

VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 

RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

EREKDHSSSRPSSPRPQKASPNGSISSAGNSSRNS 

SQSSSDGSCKTAGEMVFVYENAKEGARNIRTSER 

VTLIVDNTRFWDPSIFTAQPNTMLGRMFGSGRE 

HNFTRPNEKGEYEVAEGIGSTVFRAELDYYKTGIl 

RCPDGISIPELREACDYLaSFEYSmCRDLSALM 

HELSNDGARRQFEFYLEEMILPLMVASAQSGERE 
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SEQm 
NO: 


Method 


Predicted 

beginning 

naclcotide 

location 

corresponding 

to first sinino 

acid residue of - 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°*Alanine C^Cysteine, D=Aspartic Add, 
E=Glatamic Acid, F=Plienyialanine, G=Glycine, H=Histidine, 
I=Isolencine, K=4Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S==Serine, 
T^Tbreonine, V^Valine, W°=Tryptophan, Y-^Tyrosine, 
X^XJnlcnown, '^'^top codon, ^possible nudeotide deletion, 
^possible nucleotide insertion 










CHIVVLTDDDVVDWDEEYPPQMGEEYSQIIYSTK 

LYRFFKYIENRDVAKSVLfCERGLKKIRLGIEGYP 

TYKEKVKKRPGGRPEVIYNYVQRPFIRMSWEKE 

EGKSRHVDFQCVKSKSITNLAAAAADIPQDQLV 

VMHPTPQVDELDBLPIHPPSGNSDLDPDAQNPML 


3034 


A 


3 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFIKMGLLSSF 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISRIQKIRSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVKNKLDGQYYAIKKILIKGATKTVCM 

kVLREVKVLAGLQHPNIVGYHTAWIEHVHVIQP 

RADRAAIELPSLEVLSDQEEDREQCGVKNDESSS 

SSIIFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

RNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

HIQMQLCELSLWDWIVERNKRGREYVDESACPY 

VMANVATKIFQELVEGVFYIHNMGIVHRDLKPR 

NIFLHGPPQQVKIGDFGLACTDILQKNTDWTNR 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGVVLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAPTHPETYTCPK 

MIEMEQAEAQLAELDLLASMFPGENELIVNDQL 

AVAELKDCmKKTMEGRSSKVYFTINMNLDVSD 

EKMAMFSLACILPFKYPAVLPEITVRSVLLSRSQQ 

TQLNTDLTAFLQKHCHGDVCILNATEWVREHAS 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 

NKCKRKNILEWAKELSLSGFSMPGKPGVVCVEG 

PQSACEEFWARLRKLNWKRILIRHREDIPFDGTN 

DETERQRKFSIFEEKVFSVNGARGNHMDFGQLY 

QFLNTKGCGDVFQMFLWV 


3036 


A 


1 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

ELSLTNCAWNEKDFQSGQHVIVRTSPNHRYTFT 

LKTHPSWPGSIAFSLPQRKWAGLSIGQEffiVSLY 

IFDKAKQCIGTMTIEIDFLQKKSIDSNPYDTDKM 

AAEFIQQFNNQAFSVGQQLVFSFNEKLFGLLVKD 

lEAMDPSILNGEPATGKRQKffiVGLVVGNSQVAF 

EKAENSSLNLIGKAKTKENRQSnNPDWNFEKMG 

IGGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GILLYGPPGCGKTLLARQIGKMLNAREPKVVNG 

PEILNKYVGESEANIRKLFADAEEEQRRLGANSG 

LHIIIFDEIDAICKQRGSMAGSTGVHDTWNQLLS 

KIDGVEQLNNILVIGMTNRPDLIDEALLRPGRLEV 

KMEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

DIKELAVETKNFSGAELEGLVRAAQSTAMNRHI 

KASTKVEVDMEKAESLQVTRGDFLASLENDKP 

AFGTNQEDYASYIMNGIIKWGDPVTRVLDDGEL 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFIKICSPDKMIGFSETAKCQAMKKIFDDA 

YKSQLSCVWDDIERLLDYVPIGPRFSNLVLQAL 
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SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Add, 
E'^'Glutamlc Acid, F=Phenylalanine, G^GIycine, H-Histidine, 
I=Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=ProHne, Q^GIutamine, R-Arginine, S^^rine, 
T^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X^Unknown. *=StoD codon /^Dossible nuclentidc del^tinn 
Vqiossible nucleotide insertion 










LVLLKKAPPQGRKIXnGTTSRICDVLQEMEMLNA 
FSTTIHVPNIATGEQLLEALELLGNFKDKERTTIA 
QQVKGKKVWIGKKLLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 


A 


1 


1347 


MLDTGSEHLNRILKALPALQSAGSEGQNGSAESL 

GEGGTRDSDRARRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVIDPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRRILVRDAKGTIREIVLPKGLDLDRPKRTRTFFT 

AEQLYRLEMEFQRCQYVVGRERTELARQLNLSE 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 

FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 

ASHRGTSLGDPRNSSPRLNPLSSASASPPLPPPLP 

AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 

SASSCKKANT 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 
RLETAPSLLLSRMACVISGWALSRGARTWTWAT 
PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 
LPNHLTPPFLYKHLGSVPPSHWRSPLISHSVNILA 

LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 

ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 

LKKIFQDREAAATTGVSRDLCYVKELGVRGNVL 

RFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKE 

REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 

PHVWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 

DVAKDWNDNPRKNFGLFLEILVKEDRDSGVNFQ 

PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 

AIPVPKLSOKhnLCHRHQLFINFRDLGWHKWnAP 

KGFMANYCHGECPFSLTISLNSSNYAFMQALMH 

AVDPEIPQAVCIPTKLSPISMLYQDlslND>rVILRHY 

EDMVVDECGCG 


3040 


A 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 

LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 

SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 

SFLNVLAGALFGPWLGLLLCCVLTSVGATCCYL 

LSSIFGKQLWSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLSAPILNIPiyQFFFSVLI 

GLIPYNFICVQTGSILSTLTSLDALFSWDTVFKLL 

AIAMVALIPGTLKKFSQKHLQLNETSTANHIHSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 

LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 

KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSffiDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNC3CEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFffLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

Ur VJLoL»JtlXijSjiro 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A—Alanine OCysteine^D-Aspartic MA, 
E=Glutamic Acid, F==Plienylalanine, G°Glycine, H^Histidine, 
I^Isoleucine, K^Lysine, D>Leucine, M^Methionine, 
N=:Asparagine, P^Proline, Q^lutamine, R<=ArgiDine, S^^erine, 
T=Tbreonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X^Unknown, *=Stop codon^ ^possible nucleotide deletion, 
^possible nucleotide insertion 










KGLSGKRTKTENSGEALAKVEDSNPQKTSA11CN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRPIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 

ASVIVGHPLDTVKTRLQAGVGYGimSCIRWy 

RRESMFGFFKGMSFPLASIAVYNSVVFGVFSNTQ 

RFLSQHRCGEPEASPPRTLSDLLLASMVAGVVSV 

GLGGPVDLIKIRLQMQTQPFRDANLGLKSRAVAP 

AEQPAYQGPVHCITnVRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVFLSEWITPEACTGPSPCAV 

WLAGGMAGAISWGTATPMDVVKSRLQADGVY 

LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 

GFPMSAAMFLGYELSLQAIRGDHAVTSP 


3044 


A 


41 


1316 


PPLGAGAGIHARSPHPARRLRLTAAGVGGRASG 

LLPTPWRRHHGPSGAAPYPAARLWQGPWRCRR 

PQPMAQRYDELPHYPGIADGPAALAGFPEAVPA 

APGPYGPHRPPQPLPPGLDSDGLKRDKDEIYGHP 

LFPLLALGFEKCELATCSPRDGAGAGLGTPRGGD 

VCSSDSFNEDNTAFAKQVCSERPFSSNPELDNLM 

IQAIQVLRFHLLELEKGKMPIDLVIEDRDGGCRE 

DFEDYPAPCPSLPDQNNIWIRDHEDSGSVHLGTP 

GPSSGGLASQSGDNSSDQGVGLDTSVASPSSGGE 

DEDLDQEPRRNKKRGEFPKVATNIMRAWLFQHL 

SHPYPSEEQKKQLAQDTGLTILQVNNWFINARRR 

IVQPMIDQSNRTGQGAAFSPEGQPIGGYTETEPH 

VAFRAPASVGMSLNSEGEWHYL 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHACQV 

LILKHTHASLSLPSCQECFPSSIPSASHMVSHPHPP 

PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 

WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 

KTYDLTRYLEHQLRSLAGTYLNYLGPPFNEPDFN 

PPRLGAETLPRATVDLEVWRSLNDKLRLTQNYE 

AYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQ 

GLLGSIAGVMAALGYPLPQPLPGTEPTWTPGPAH 

SDFLQKMDDFWLLKELQTWLWRSAKDFNRLKK 

KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYlCTHlCICAYRGIHIDVYLYMCIYIfflWI 
HTYLCVHTYVYVYICTHICMCIHTYVYVYTYMY 
VYTYICLCVYICLCVHIYLCVYIHMYMCTHUICMC 
IHTYVHMCICVYIHMYTCVYVYTYTCVYMY 


3047 


A 


811 


132 


SLDLLGPIGILQEGRDPGTQGPQEKEKQMPASPM 

NTDAHLDINFKEGLKKERSYTGQFEANVRDEER 

QCGCGVVPDSLLMKVLSQRLDQQDCIQKGWVL 

HGVPRDLDQAHLLNRLGYMPNREFFLNVPFDSI 

MERLTLRRIDPVTGERYHLMYKPPPTMEIQARLL 

QNPKDAEEQVKLKMDLFYKNSADLEQLYGSAIT 

LNGDQDPYTVFEYIESGIINPLPKKIP 


3048 


A 


2 


1166 


RPRRGQGLVQEVQTBNVTVAEGGVAEITCRLHQ 
YDGSIWIQNPARQTLFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIAT 
LTVLVAPENPVVEVREQAVEGGEVELSCLVPRSR 



wo 01/57190 



PCT/USOl/04098 



SEQm 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cy$teine, INAspartic Acid, 
E=Glutaniic Add, F^Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K^Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, INArginine, S=Serine, 
l^Threonine, V=Valine, W=Tryptoplian, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibie nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 
VRFRVDRKDDGGIIICEAQNQALPSGHSKQTQYV 

LDVQYSPTARIHASQAVVREGDTLVLTCAVTGN 

PRPNQIRWNRGNESLPERAEAVGETLTLPGLVSA 

DNGTYTCEASNKHGHARALYVLVVYGESRLRPT 

EGGGGAPDPGAVVEAQTSVPYAIVGGILALLVFL 

IICVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 

REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRRKGRASEHKDQLSRLKDRDPEFYKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRVPRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEVVQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKDSSRMLQPSSSPLWGKLRVDKAYLGSAIQL 

VSCLSETTVLAAVLRHISVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPGVAYQHAFLYIRQLAIHLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVIIGCIKLIPTARFYPLRMHCIRALT 

LLSGSSGAFIPVLPFILEMFQQVDFNRKPGRMSSK 

PINFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EISGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERGILRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYKSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCGSGCGGCSSSCGGCGSRCYVPVCCCKPVC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCKPCCCSSGCGSSCSQSSCCKPCCCSS 

GCGSSCCQSSCCKPYCCQSSCCKPCSCFSGCGSS 

CCQSSCYKPCCCQSSCCVPVCCQCKI 


3051 


A 


175 


4330 


NIPRWNFQGKSFGWLVHFSSEEVDMASDSPARS 

LDEIDLSALRDPAGIFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVMDVTGDEEEEIKQEINMLKKY 

SHHRNIATYYGAFKKNPPGMDDQLWLVMEFCG 

AGSVTDLIKNTKGYTLKEEWIAYICREILRGLSHL 

HQHKVIHRDIKGQNVLLTENAEVKLVDFGVSAQ 

U^RTVGRRNTOGTPYWMAPEYIACDENPDATY 

DFKSDLWSLGITAIEMAEGAPPLCDMHPMRALF 

LIPRNPAPRLKSKKWSKKFQSFIESCLVKNHSQRP 

ATEQLMKHPFIRDQPNERQVRIQLKDHIDRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSILNLPGE 

STLRRDFLRLQLANKERSEALRRQQLEQQQREN 

EEHKRQLLAERQKRIEEQKEQRRRLEEQQRREKE 

LRKQQEREQRRHYEEQMRREEERRRAEHEQEYI 

RRQLEEEQRQLEILQQQLLHEQALLLEYKRKQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYKEGMSPSEKPAWAKEVEERSRLNRQS 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^^^Alanine C^Cysteine, D^Aspartic Acid, 
£=Glutamic Acid, F^Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysinc, L?=Leucine» M^^^Methionine^ 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, S=Scrinc, 
T=Threonine, V-Valine, W=Tryptoplian, Y=Tyrosine, 
X=Un known, "^^Stop codon, /=pos5ibIe nucleotide deletion, 
\»po$sible nucleotide insertion 










SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRIEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNGSALGPRLGSQPIRASNPDLRRTEPILES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDITRPS 

RPASYKKAroEDLTALAKELRELRffiETNlU>MKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSEILCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFQQMDVLEG 

LNVLVTISGKKNKLRVYYLSWLRNRILHNDPEV 

EKKQGWITVGDLEGCIHYKVVKYERIKFLVIALK 

NAVEIYAWAPKPYHKFMAFKSFADLQHKPLLVD 

LTVEEGQRLKVIFGSHTGFHVIDVDSGNSYDIYIP 

SfflQGNITPHAIVILPKTDGMEMLVCYEDEGVYV 

NTYGRITKDVVLOWGEMPTSVAYIHSNOIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 

KLEASAGDPAGSEQEEEGSGGDSEDDGFLDSSA 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 

PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 

RSOIAHALKLSEVOVKIWFONRRAKWKRIKAGN 

VSSRSGEPVRNPKIWPIPVHVNRFAVRSQHQQM 

EQGARP 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTWAAVQAIERK 

VEIHSRKLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NFWILRLPPGIKGDIPKVPVAFDDVSIYFSTPEWE 

KLEEWQKELYKNIMKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSWIKQEEEPQVGAPPESKESDVYKSTYADEE 

LVIKAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

KISLLLHQRGHAQERPFSCPQCGEDFNGHSALIRH 

QMIHTGERPYPCTDCSKSFMRKEHLLNHRRLHT 

GERPFSCPHCGKSFIRKHHLMKHQRIHTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

GQPPNPPGPLITGLETSGLGVNTEGLETNQWYGE 

GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFWGKGEPSAVR 
EKLGKAGFAAASGPGGRPGAERASTVLNILHLT 
AESRWEPNACNRVSSSPAGVGPLDLPVGPLLYFF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nadeotide 

location 

corresponding 

10 iirsi siniuo 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acia resiQue oi 
peptide 
sequence 


Ammo add sequence (A==Alanine CKTysteine, D^Aspartic Acid» 
E=Gltttamic Acid, F=PhenylaIanine, G=Glycine, H>=^Histidine, 
Msoleudne, K=Lysine, L=Leuclne, M^Metiiionine, 
N>=Asparagine, P^Proline, (^=GIutamlne, R^^Arginine, S=Scrine, 
T=Threonine, V^Valine, W^Tryptophan, Y=Tyrosinc, 
A— unKnown, '-stop cooon, ^possible nucleotide deletion, 
\ppossible nudeoUde insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLRLKDDLHLAEHQTTHPRQKPFVCE 

AYVKGSEFSANLPRKQVQQNVHNPIRTEEGQAS 

PVKTCRDHTSDQLSTCREGGKDFVATAGFLQCE 

VTPSDGEPHEATEGWDFHIALRHNKCCESGDAF 

NNKSTLVQHQRIHSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGKPYECCECGKFFSQHSSLVKHRR 

VHTGESPHVCGDCGKFFSRSSNLIQHKRVHTOmC 

PYECSDCGKFFSQRSNLIHHKRVHTGRSAHECSE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

HIASLIQHQIVHTGERPHGCGECGKAFIRSSDLMK 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKFFNQSSSLNNHRRLHTGERPYE 

CSECGKTFRQRSNLRQHLKVHKPDRPYECSECG 

KAFNQRPTLIRHQKffllRERSMENVLLPCSQHTPE 

ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQVVEASRDQLVAGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AWGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 

PGITKVPVGDQPPDffiYQIRMIMQFITRENCLlLA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGVVNRSQ 

KDffiGKKDIKAAMLAERKFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 

ffiHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRIEGSGDQVDTLELSGGAKINRJFHERFPFEIV 

KMEFNEKELRREISYAIKNfflGIRTGLFTPDMAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERIVANfflREREGKTKDQVLLLI 

DIQVSYINTNHEDFIGFANAQQRSSQVHKKTTVG 

NQVERKGWLTISNIGIMKGGSKGYWFVLTAESLS 

WYKDDEEKEKKYMLPLD^fLKVRDVEKSFMSSK 

fflFALFNTEQRNVYKDYRFLELACDSQEDVDSW 

KASLLRAGVYPDKSVGNNKAENDENGQA©JFS 

MDPQLERQVETIRNLVDSYMSIINKCIRDLffKTI 

MHLMINNVKDFINSELLAQLYSSEDQNTLMEES 

AEQAQRRDEMLRMYQALKEALGIIGDIGTATVS 

TPAPPPVDDSWIQHSRRSPPPSPtTQRRPTLSAPL 

ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

SSSDSFGAPPQVPSRPTOAPPSVPSRRPPPSPTRPn 

IRPLESSLLD 


3056 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 

WNDVACHTTMYFMCEFDKKNM 


3057 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3058 


A 


3363 


2525 


FLVKLILIILCRCLHSLSRSVQQLRTSFQDHAVWK 

PLMKVLQNAPDEILWASSMLCNLLLEFSPSKEPI 

LBSGAVELLCGLTQSENPALRVNGIWALMNMAF 

QAEQKIKADBLRSLSTEQLFRLLSDSDLNVLMKT 

LGLLRNLLSTRPHIDKIMSTHGKQIMQAVTLILEG 

EHNffiVKEQTLCnjWIADGTTAKDLIMTNDDILQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

Arid rpclHii* nf 

peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D==Aspartic Acid, 
E^lutamic Acid, F-Phenylalauine, G»Glycine, H==Histidine, 
I=Isoleucine, K»Lysine, l^Leucine, M-Methiontne, 
N^'Asparagine, P^Prolinc, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V«VaIinc, W=Tryptophan, Y=Tyrosine, 
A— uaKnown, otop-codon, /==pos$ioic nucleotide deletioii, 
Vpossible nucleotide insertion 










KJKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKLRDMGIVDILHKLSQSPDSNLCDKAKMA 

LQQYLA 


3059 


A 


679 


167 


SSWPSLSSQMHFPSFHLHVAAHYGRDSFVRLLLE 

FKAEVDPLSDKGTTPLQLAIIRERSSCVKILLDHN 

ANIDIQNGFLLRYAVIKSNHSYCRMFLQRGADTN 

LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 

TNTRNYEGQTPLAVSISISGSSRPCLDFLQEVTSM 


3060 


A 


30 


234 


PPLQLDMDPNCYCADGDSCTCAGSCKCKECKCT 

SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 

A 


3061 


A 

A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAIIVPIPKSHEAEAEPSEPR 

SAEVTRKPKAAWSVNKRPKICETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGIEEAITAVGSFILKANELLQ 

VroSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 

KMTQKDITFVAEFLTEHFNEAPDLYNRKGKYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPIXFPYYPRKSUIFVKRRMENIIDQCLQ 

KPADVIGKSMNQAICIPLYRDTRSEDSTRRLFKFP 

FLWNNKTSNLHYLLFTILEDSLYKMCILRRHTDIS 

QSVSNGLIAIKFGSFTYATTEKVRRSIYSCLDAQF 

YDDETVTWLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSAIPTRTMHFEKH 

WRLLESMKAQYVAGNGFRKVSCVLSSNLRHVR 

VFEMDIDDEWELDESSDEEEEASNKPVKIKEEVL 

SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 


A 


50. 


849 


DKMPSIFAYQSSEVDWCESNFQYSELVAEFYNTF 

SNIPFFIFGPLMMLLMHPYAQKRSRYIYVVWVLF 

MHGLFSMYFHMTLSFLGQLLDEIAILWLLGSGYS 

IWMPRCYFPSFLGGNRSQFIRLVFITTVVSTLLSFL 

RPTVNAYALNSIALHILYIVCQEYRKTSNKELRH 

LIEVSWLWAVALTSWISDRLLCSFWQRIHFFYL 

HSIWHVLISITFPYGMVIMALVDANYEMPGETL 

KVRYWPRDSWPVGLPYVEIRGDDKDC 


3064 


A 


1523 


925 


AATMADGQMPFSCHYPSRLRRDPFRDSPLSSRLL 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPEELMVKTKDGYVEVSGKHEEKQ 

QEGGIVSKNFTKKIQLPAEVDPVTVFASLSPEGLL 

IIEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

LVRSTGPGGSFAKHMVAQCVSPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVIE 

AVLAGIACYAKTSSLTKAKEVAEQTLGSGLDSFE 

LIPFKAALRSKMTFHIHAVNNQGRIVPLDSEDSLS 

FVKTACMAVYDPDLLGGNGCLGSWFSESFLTS 

QILVKEKDGTVTTETSSVVLTAAVPRFCSWLVED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

SSNLQSWPEEGNVHFFSSGLLFSHCRHGSIIISKD 

HMNSISFYDGDSTSTVAALUDFKSSLLPHLPVHF 

HGSSNFLMIALFPKSKIYQAFYSEVFSLWKQQDN 

bolaLKVlQEDGLSVEQKRLHSSAQKLFSALSQPA 

GEKRSSLKLLSAKLPELDWFLQHFAISSISQEPVM 

RTHLPVLLQQAEINTTHRIESDKVUSIVTGLPGCH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, G^GIycine, H=Histidine, 
I-Isoleucine, K=Lysine, L^Leucine, M=Metbionine, 
N°<Asparagine, P^^Proline, Q=Glutamine, R-Arginine, S^Serine, 
T=Tbreonine, y=Valine, W=Tryptopban, Y=Tyrosine, 
X^Unhnown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










ASELCAFLVTLHKECGRWMVYRQIMDSSECFHA 

AHFQRYLSSALEAQQNRSARQSAYIRKKTRLLV 

VLQGYTDVIDVVQALQTHPDSNVKASFTIGAITA 

CVEPMSCYMEHRFLFPKCLDQCSQGLVSNWFT 

SHTTEQRHPLLVQLQSLIRAANPAAAFILAENGIV 

TRNEDDBLILSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQICVWFGRPLEKTRFVAKCKA 

IQSSIKPSPFSGNIYHILGKVKFSDSERTMEVCYNT 

LANSLSIMPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSIHVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

QQEYHDLFELKP 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VFFWAPIMKWGLVCAGLADMARPAEKLSTAQS 

AVLMATGFIWSRYSLVIIPKNWSLFAVNFFYGAA 

GASQLFRTWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEGWSKAAKLQGRKTKEGLIGLLQEGNTTVLVE 

VNCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMILKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHWGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSWDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSVVNA 

PTPYIKAFYNESWERRHGRPIDPDTLTLLWSVTV 

SIFAIGGLVGTLIVKMXGKVLGRKHILLANNGFAI 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVIWPAWQLLSLPFLP 

DSPRYLLLEKHNEARAVKAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQWT 

VIVTMACYQLCGLNAIWFYTNSIFGKAGIPPAKIP 

YVTLStGGIETLAAVFSGLVlEHLGRRPLLIGGFG 

LMGLFFGTLTITLTLQDHAPWVPYLSIVGILAIIAS 

FCSGPGGIPFILTGEFFQQSQRPAAFIIAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQAFSKKNKAYPPEEKIDSAV 

TDGKINGRP 


3069 


A 


861 


300 


AAGAVVSAMPKAKGKTRRQKFGYSVNRKRLNR 

NARRKAAPRIECSHIRHAWDHAKSVRQNLAEMG 

UVVDPNRAVPLRKRKVKAMEVDIEERPKELVRK 

PYVLNDLEAEASLPEKKGNTLSRDLIDYVRYMV 

ENHGEDYKAMARDEKNYYQDTPKQIRSKINVY 

KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVITVGPRGPLLVQDWFTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^^Aspartic Acid, 
&=Glutamic Acid, F=Phenylalanine, G=Glyctne, H=HisHdine, 
I=Isoleucine, K=Lysine, I^Leucine, M-Metbionine, 
N=Asparagine, P*=Proline, Q=Glutamine, R=Arginine, Serine, 
l^reonine, V=Valine, W^^ryptopban, Y=Tyrosine, 
XaUnknown, *°^top codon,/=possibie nucleotide deletion, 
Vppossible nucleotide insertion 










EMAHFDRERIPERWHAKGAGAFGYFEVrHDIT 

KYSKAKVFEfflGKKTPIAVRFSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGDPDGHRHMNGYGSHTFKLVNANG 

EAVYCKFHYKTDQGDCNLSVEDAARLSQEDPDY 

GIRDLFNAIATGKYPSWTFYIQVMTFNQAETFPF 

NPFDLTKVWPHKDYPLIPVGKLVLNKNPVNYFA 

EVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPDT 

HRHRLGPNYLHIPVNCPYRARVANYQRDGPMC 

MQDNQGGAPNYYPNSFGAPEQQPSALEHSIQYS 

GEVRRFNTANDDNVTQVRAFYVNVLNEEQRKR 

LCENIAGHLKDAQIHQKKAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


1 


1187 


SLGWLERPPALSRAAGDGARRLSGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR 

AMTGNAGEWCLMESDPGVFTELIKGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSWQDSRLDTIFFAKQVINNACATQAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

SDVIRQVHNSFARQQMFEFDTKTSAKEEDAFHF 

VSYVPVNGRLYELDGLREGPIDLGACNQDDWIS 

AVRPVffiKRIQKYSEGEIRFNLMAIVSDRKNflYEQ 

KIAELQRQLAEEEPMDTDQGNSMLSAIQSEVAK 

NQMLIEEEVQKLKRYKIENIRRKHNYLPFIMELL 

KTLAEHQQLIPLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLfflSG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQNNNHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIVWLEREERARQHYEKH 

LEERKKRLEEQRQKEERRRAAVEEKRRQRLEED 

KERHEAVVRRTMERSQKPKQKHNRWSWGGSLH 

GSPSIHSADPPRRSVSTMNLSKYVDPVISKRLSSS 

SATLLNSPDRARRLQLSPWESSWNRLLTPTHSF 

LARSKSTAALSGEAVIPICPRSASCSPnMPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRUHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVKAAPAQVRPPSPGN 

IRPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAKEQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

EARVREEAERVRQEREKHFQREEQERLERKKRL 

EEIMKRTORTEATDKKTSDQRNGDIAKGALTGG 

TEVSALPCTTNAPGNGKPVGSPHVVTSHQSKVT 

VESTPDLEKQPNENGVSVQNENFEEIINLPIGSBCP 

SRLDVTNSESPEIPLNPILAFDDEGTLGPLPQVDG 

VQTQQTAEVl 


3073 


A 


67 


2415 


PPRVCRDHVCLICWDPIAGTGGSRSTMPALPLDQ 



wo 01/57190 



PCT/USOl/04098 



S£QID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino' 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysfeine, D=Aspartic Add, 
E=Glutaraic Acid, F=Phenylalanine, G-Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucine, M=IV1ethionine, 
N=Asparaginc, P=Prollne, Q=Glutaniine, R=Arginine, S=Serine, 
T^Threonine, V=Va!ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=pos5ible nucleotide deletion^ 
V=possible nucleotide insertion 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPKDNIPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKFDEGVAS 

APEVVDMQKRLHRSWLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPKILDLCVLFGKGNSPLLQ 

KMIGNIFTQQPSYYSDLDETLPTILQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SFYEAAIPEMBSADCKRRLEDSKLLGDLWQRLSH 

SRKKLMEIFHIILNQICLLPILESSCDNIQGFIEEFL 

QIFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

LDETRTAYILQAVESAWEGVDRRKATDAKDPSV 

lEEPNGEPNGVTVTAEAVSQASSHPENSEEEECM 

GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 

LACLEYYHYDPEQVINNILEERLAPTLSQLDRNL 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

QYSWVEEVPLQPGESLPYHSVYYEDEYDDTYD 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 

GQEEDDDDEEDDADEEAPKPDHFVQDPAVLREK 

AE ARRM AFLAKKG YRHDSSTA V AG S PRGHG O ^ 

RETTQERRKKEANKATRANHNRRTMADRKRSK 

GMIPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKCAKDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEWEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQKPDMETYERLREKHGBBFFPTSNS 

LLHGTHVPSTEEDDRMVIDLEKOTEKRnKYSRRR 

PYNDDADBDYINERNAKFNKKAERFYGKYTAEI 
KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKOIEKRDKYSRRR 

PYNDDADroVINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 

GLLQGQVAIVTGGATGIGKAIVKELLELGSNWI 

ASRKLma.KSAADELQANLPPTKQARVIPIQCNIR 

NEEEVNNLVKSTLDITGKINFLVNNGGGQFLSPA 

EHISSKGWHAVLETNLTGTFYMCKAVYSSWMK 

KHGGSIVNUVPTKAGFPLAVHSGAARAGVYNLT 

KSLAFEWACSGIRINCVAPGVIYSQTAVENYGSW 

GOSFFEGSFOKIPAKRIGVPEEVSSVVCFLLSPAA 

SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 

GDLSWKKMKETFKEKAKL 


3078 


A 


2 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGKKQMGYMGEMEVQGPTRES 



wo 01/57190 



PCT/USOl/04098 



S£Qn> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid rcisidue nf 
peptide 
sequence 


Ammo acid sequence (A=Alanine 0=Cysteine, D^'Aspartic Acid, 
E^lutamic Add, F>=Phenylalanine, G=Glycine, H»Histidine, 
Wsoleucine, K^Lysine, L^Leucine, M^Methionine, 
N=Asparagine, P^Proline, Q=GIutamine, R^Arginine, S=Scrine, 
T^Threonine, V^Valinc, W^Tryptophan, Y=Tyrosinc 

A vuKuvtTii« — oiup COODIlf #=ptl5SIDIc DUCIcOuuC aCICtiOlly 

^possible audeotide insertioo 










GQSLPPQKKAYLSHLSTGSGHIEGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREY 

PSIRDKRSRLIEGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 

TADCPIFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAIPAMYLDCISDLRQKEITDGIHSSSDINILYN 

DAVESCIQDPSAEGLSEEVPVVFEELPWFEDVA 

VYFTREEWGMLDKRQKELYRDVMRMNYELLAS 

LGPAAAKPDLISKLERRAAPWIKDPNGPKWGKG 

RPPGNKKMVAVREADTQASAADSALLPGSPVEA 

RASCCSSSICEEGDGPRRIKRTYRPRSIQRSWFGQ 

FPWLVIDPKETKLFCSACIERPNLHDKSSRLVRG 

YTGPFKVETLKYHEVSKAHRLCVNTVEIKEDTPH 

TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 

FEKILQLLQSTGTVILGKYRNRTACTQFIKYISETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 

YFKQMEVKESYITLAPLYSETADGYFETIVSALD 

ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QEVIPQLLPVHCVAHRLHLAWDACGSIDLVKK 

CDRHIRTVFKJFYQSSNKRLNELQEGAAPLEQEIIR 

LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 

LDFLSIYRPLSEVCQKEIVLITEVNATLGRAYVAL 

ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 

EQRFQADRERTVLTGIEYLQQRFDADRPPQLKN 

MEVFDTMAWPSGIELASFGNDDILNLARYFECSL 

PTGYSEEALLEEWLGLKTIAQHLPFSMLCKNALA 

QHCRFPLLSKLMAVVVCVPiSTSCCERGFKAMN 

RIRTDERTKLSNEVLNMLMMTAVNGVAVTEYD 

PQPAIQHWYLTSSGRRFSHVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAEERAALERSKAIEKNLKEDGISAA 

KDVKLLLLGAGESGKSTIVKQMKIIHEDOFSGED 

VKQYKPVVYSNTIQSLAAIVRAMDTLGIEYGDK 

ERKADAKMVCDVVSRMEDTEPFSAELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

AADYQPTEQDILRTRVKTTGIVETHFTFKNLHFR 

LFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYD 

QVLHEDETTNRMHESLKLFDSICNNKWFTDTSII 

LFLNKKDIFEBKIKKSPLTICFPEYTGPSAFTEAVA 

YIQAQYESKNKSAHKEIYSHVTCATDTNNIQFVF 

DAVTDVnAKNLRGCGLY 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMADQPKPISPLKNLLA 

GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 

MYSGTFDCFRKTLFREGITGLYRGMAAPHGVTP 

MFAVCFFGFGLGKKLQQKHPEDVLSYPQLFAAG 

MLSGVFTTGIMTPGERIKCLLQIQASSGESKYTGT 

LDCAKKLYQEFGIRGIYKGTVLTLMRDVPASGM 

YFMTYEWLKNIFTPEGKRVSELSAPRILVAGGIA 

GIFNWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 

KJbl^lKUiiU V 1 5>L» Y Jvur jNA VMiKArPANAACFLGF 

EVAMKFLNWATPNL 


3081 


A 


3 


1996 


IMADMEDLFGSDADSEAERKDSDSGSDSDSDQE 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tti firct amiitn 

(V 111 o% aiuiuv 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

Arid rMiriiiP f%f 

peptide 
sequence 


Amino acid sequence (A'^'Alanine C=Cysteine, ]>=A5partic Acid, 
£=Glutamic Acid, F=Pbenylalanlne, G=Glycine, H=Histidlne, 
I=Isoleucine, K=Lysine, Lr=Leudne, M-Methionine, 
N^Asparagine, P«Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threontne, V^Valine, W=Tryptophan, Y=Tyroslne, 
A— uDKnown, ^lop cooon, /=pos$iDie oucieotloe oeietion, 
Wpossible Dttdeotide Insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTDDEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRIEVEffKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENimWRIRRDEEGNEI 

KESNARIVKWSDGSMSLHLGNEVFDVYKAPLQG 

DHNHLFIRQGTGLQGQAVFKTKLTFRPHSTDSAT 

HRKMTLSLADRCSKTQKIRILPMAGRDPECQRTE 

MIKKEEERLRASIRRESQQKRMREKQHQRGLSAS 

YLEPDRYDEEEEGEESISLAAIKNRYKGGIREERA 

RIYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 

FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELVVRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKl 


3083 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELVVRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCWEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKl 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

M V AU Vi^yPLSQIFSDTASPLLILPPPYPNPSPTLRP 

VETPWGAPGMGSVSTEPPDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 



wo 01/57190 



PCT/USOl/04098 



SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residne of 
peptide 
.sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E^GIutamie Acid, F^PIienylalanine, G=Glycine, HHHistidine, 
I=Isoleucine, K=Lysine, l^Leucine, M^Mettiionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T'^TIireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unlcnown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQNa,HALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSKNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KSrVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTVVGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKID 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPVVGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTIKSLLEIQQEEARQMQKQQQQQQQHQQ 



wo 01/57190 
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SEQD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lo iirst auiinu 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

aCIU rCSIQUC VI 

peptide 
sequence 


Amino acid sequence (AoAlanine OCystdne, D°Aspartic Add, 
E>K:iutamie Acid, F^PIienylalanine, G=Glycine, H-Histidine, 
Nlsoleucine, K=Lysine, Lr°LeuciDe, M>°Metbiootne, 
N»Asparagine, F^Proiine, Q^utamine, R'Arginine, S*4erine, 
T-Ttireoninc, V=Valine, WaOTryptoplian, Y-T^rosine, 
X"=Uniuiown, ^^Stop codon, ^possil)le nucleotide deletion, 
V=possible nucleotide insertion 










PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLLPL 

LEAQBPLCANLVPVPITNATLDRITGKWFYIASAF 

RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 

RQDQCIYNTTYLNVQRENGTISRYVGGQEHFAH 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TKEQLGEFYEALDCLRIPKSDVVYTDWKKDKCE 

PLEKQHEKERKQBEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

VVRRCVKKTSTQEYAAKIINTKKLSARDHQKLE 

REARICRLLKHPNTVRLHDSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQILESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAVKLADFGLAIE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGKPVD 

IWACGVILYILLVGYPPFWDEDQHKLYQQIKAG 

AYDFPSPEWDTVTPEAKNLINQMLTINPAKRITA 

DQALKHPWVCQRSTVASMMHRQETVECLRKFN 

ARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

VKPQSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 

NATDGIKGSTESCNTTTEDEDLKVRKQEIIKITEQ 

LffiAINNGDFEAYTKICDPGLTSFEPEALGNLVEG 

MDFHKFYFENLLSKNSKPIHTTILNPHVHVIGED 

AACIAYIRLTQYIDGQGRPRTSQSEETRVWHRRD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 

QLKWSAELARLGESIMDGKQGGMDGSKPAGPR 

DFPGIRLLSNPLMGDAVSDWSPMHEAAIHGHQL 

SLRNLISQGWAVNnTADHVSPLHEACLGGHLSC 

VKILLKHGAQVNGVTADWHTPLFNACVSGSWD 

CVNLLLQHGASVQPESDLASPIHEAARRGHVEC 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 

KKLLESGADVNQGKGQDSPLHAVARTASEELAC 

LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

LEREGPPSLMQLCRLRIRKCFGIQQHHKITKLVLP 

EDLKQFLLHL 


3089 


A 


73 


432 


DMAGLMTIVTSLLFLGVCAHHIIPTGSVVLPSPCC 
MFFVSKRIPENRVVSYQLSSRSTCLKAGVIFTTKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 

RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 

RAVSHTDVTKKDLKVCVEFDGESWRKRRWIEV 

YSLLRRAFLVEHNLVLAERKSPEISERIVQWPAIT 

YKPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 

IQDVNSLRLSLTDNQIVSKEFQALIVKHLDESHLL 

KGDKNLVGSBVKIYSLDPSTQWFSATWNGNPA 

SKTLQVNCEEIPALKIVDPSLIHVEWHDhflLVTC 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D^Aspartic Acid, 
£«=Glutamic Acid, F=Phenylalanine, G=<;iycine, H^Histidine, 
]»Isoleucine, K=Lysine, L=Leudne, M-Metbionine, 
N=Asparagine, P^Prolinc, Q^^GIutamine, R-Arginine, S^erine» 
T=Tlireonine, V=Valine, W==Tryptophan, Y=Tyrosine, 

" LflULHUVrnt *~OUip. CUUUIIf /— puaalOK nuciCUIIOC QCICUODy 

V=possible nucleotide insertion 










GNSARIGAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKEILLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKIPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKILTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVBPSALACRSQfJLKESSVK 

VDNESCCSRSNNKIQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCVNIVAQLPKCRECRLDSLRKD 

KEQQKDSPVFCRFFHFRRLQFNKHGVLRVEGFLT 

PNKYDNEAIGLWLPLTKNWGIDLDTAKYILANI 

GDHFCQMVISEKEAMSTIEPHRQVAWKRAVKG 

VREMCDVCDTTIFNLHWVCPRCGFGVCVDCYR 

MKRKNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQIIPGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLFSKPASKEDLKQTSLAGEKPTLGAVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WLADLTSGNVNKENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTDLTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPKILDDIFASLVQNKTTSDLSKR 

PQGLTIKPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNEnTGATVGDFWD 

GFEDVPNRLKNEKm>MVLKLKD"WPPGEDFRDM 

MPSRFDDLMANIPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

DAANVMVYVGIPKGQCEQEEEVLKTIQDGDSDE 

LTIKRFIEGKEKPGALWHIYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDVVFIPAGAPHQVHNLYSC 

IKVAEDFVSPEHVKHCFWLTQEFRYLSQTHTNHE 

DKLQVKNVIYHAVKDAVAMLKASESSFGKP 


3091. 


A 


97 


1838 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKl«maSIGHCTKYEPWQLIAWSVVWTl,LI 

VWGYEFVFQPESLWSRFKKKCFKLTRKMPnORK 

IQDKLNKTKDDISKNMSFLKVDKEYVKALPSQG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKLTELLVKAYGDFAWSNPLHPDBFPGLRKffiAEI 

VRIACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DLAFEKGIKTPEIVAPQSAHAAFNKAASYFGMKI 

VRVPLTKMMEWVRAMRRAISRNTAMLVCSTP 

QFPHGVIDPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSISADTHKYGY 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGIYAS 

PITAGSRPGGISAACWAALMHFGENGYVEATKQI 

IKTARFLKSELENKGIFVFGNPQLSVIALGSRDFD 

lYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKDIRESVTQIMKNPKAKTTGMGAIYG 

MAQTTVDRNMQAELSSVFLDSLYSTDTVTQGSQ 

MNGSPKPH 


3092 


A 


79 


2652 


LCSQNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 

RAMKIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 

YSWEEIDKGSFvGNIAKDLGLQPQELADGGVRI 

VSRGRMPLFALNPRSGSLITARRIDREELCAQSM 

PCLVSFNILVEDKMKLFPVEVEnDINDNTPQFQL 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cy$teine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H^Histidlne, 
I=Isoleucine, K=Lysine, I^Leucine, IM^MetJiionine, 
N°=Asparagine, P=Proline, Q=Giutamine, R^Arginine, S=Serine, 
T=Tlireonine, V=Valine, W=Trypt6phan, Y=Tyrosine, 
X=Unl(nown, *=Stop codon, /^possible nucleotide deletion, 
possible nucleotide insertion 










EELEFKMNEITTPGTRVSLPFGQDLDVGMNSLQS 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHLILTASDGGEPVRSGTLRIYIQVVDAN 

DNPPAFTQAQYHINVPENVPLGTQLLMVNATDP 

DEGANGEVTYSFHNVDHRVAQIFRLDSYTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLI 

KVLDVNDNAPEVTITSVTTAVPENFPPGTIIALISV 

HDQDSGDNGYTTCFIPGNLPFKLEKLVDNYYRL 

VTERTLDRELISGYNITITAIDQGTPALSTETHISL 

LVTDINDNSPVFHQDSYSAYDPENNPRGASIFSVR 

AHDLDSNENAQITYSLIEDTIQGAPLSAYLSINSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEILYPALPTDGSTGVEL 

APRSAEPGYLVTKVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

WAVQDHGQPPLSATVTLTVAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLVVAEAAVSCVFLAFVrV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLEFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNEMDQMPPYY 

AASHKLIALAICKLIHITIEPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAKVVRIGKSFMKEFQSDGSKQEDKEKTEVILS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

RAKYIMKRLTKENVKPSGRQIGKLSHSNPTILFD 

YVCFEILSQIQKYDNLITPWDSLKYLTSLNYDVL 

ACILSNCIIEALANPEKERMKHDDTnSSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LILKEWQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGKLYDQCH 

DTLVQFGGFLASNLSTEDYIKRVPSIDVLCNEFHT 

PHDAAFFLSRPMYAHHISSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDLAVPHTSYEREVNKLK 

VQMKAIDDNQEMPPNKKKKEKERCTALQDKLL 

EEEKKQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITKFLQLCIFPRCIFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDHYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTIL 

RATGFDGGNKADQLDYENFRHVVHKWHYKLT 

KASVHCLETGEYTHIRNILrVLTKILPWYPKVLNL 

GQALERRVHKICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

NKASSTTPKGNSSNGNSGSNSNKAVKENDKEKG 

KEKEKEKKEKTPATTPEARVLGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEKAKDE 

KFKTTVPNAESKSTQEREREKEPSRERDIAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDIPEPEREQKR 

RKnmffSPSHSSTVKDSLIELKESSAKLYINHTPP 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Hrst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

flcid rMiflnp nf 

peptide 
sequence 


Amino acid sequence (A^AIanine C^Cysteine, D^Aspartic Acid, 
E^lutamic Acid, F^Phenylalanine, G^GIycine, H:»Histidine, 
I=l50leucine, K=Ly5ine, L==Leucine, M^Methionine, 
N-Asparagine»P==Proline, Q=G]utamine, R'=Arginine, S^erine» 
T=Threonine, V=VaIinc W=Tryptopban, Y=Tyrosinc, 
A— uuKnowii} — olop ciHioo»/— possioic nucicotioc cieietioii) 
\Fpossible nucleotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKKDEKDR 

KERKRDHSNNDREVPPDLTKRRKEENGTMGVSK 

HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 

KSEKMDKISSGGKKESRHDKEKIEKKEKRDSSGG 

KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTREPSRRGAGAVQAEVSERLAMAGPQQQ 

PPYLHLAELTASQFLEIWKHFDADGNGYIEGKEL 

ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 

KYDKNSDGKIEMAELAQILPTEENFLLCFRQHVG 

SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 

KKANRPYDEPKLQEYTQTILRMFDLNGDGKLGL 

SEMSRLLPVQENFLLKFQGMKLTSEEFNAIFTFY 

DKDRSGYIDEHELDALLKDLYEKNKKEMNIQQL 

TNYRKSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTI^SSVVMGLVGTYSCFWTKYMNHLTVHN 

REVLYELIEKRGPATPLITVSNHQSGMDDPHLWG 

mKLRHIWNLKLMRWTPAAADICFTKELHSHFFS 

LGKCVPVCRGAEFFQAENEGKGVLDTGRHMPG 

AGKRREKGDGVYQKGMDFILEKLNHGDWVHIF 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPIILPLW 

HVGMNDVLPNSPPYFPRFGQKITVLIGKPFSALP 

VLERLRAENKSAVEMRKALTDFIQEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 

EAQPEWLRAEVKRLSHELAETTREKIQAAEYGL 

AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 

GQAHTNHKKVAADGESREESLIQESASKEQYYV 

RKVLELQTELKQLRNVLTNTQSENERLASVAQE 

LKEINQNVEIQRGRLRDDIKEYKFREARLLQDYS 

ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 

BETEYLNSQLEDAIRLKEISERQLEEALETLKTER 

EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKF 

SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 

TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 

QMEREKAGLLATLQDTQKQLEHTRGSLSEQQEK 

VTRLTENLSALRRLQASKERQTALDNEKDRDSH 

EDGDYYEVDINGPEILACKYHVAVAEAGELREQ 

LKALRSTHEAREAQHAEEKGRYEAEGQALTEKV 

SLLEKASRQDRELLARLEKELKKVSDVAGETQG 

SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 

VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 

LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 

PRREPMNIYNLIAIIRDQIKHLQAAVDRTTELSRQ 

RIASQELGPAVDKDKEAU^EILiaLKSLLSTKRE 

QITTLRTVLKANKQTAEVALANLKSKYENEKAM 

VTETMMKLRNELKALKEDAATFSSLRAMFATRC 

DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 

QKIALTQRI^IJELDHEQTRRGRAKAAPKTKPA 

TPSVSHTCACASDRAEGTGLANQVFCSEKHSIYC 

D 


3097 


A 


1 


879 


MVKWPATRGNLPRSQLTGTHQHCQPREPKITA 
&lJKLKKKi'KA 1 ARLRAHAAPPEPPLA VFAPPSDR 
KELLALPVACDPVIASVMSWVQAASLIQGPGDK 
GDVFDEEADESLLAQREWQSNMQRRVKEGYRD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to fast amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=:Alanine C=Cy5teine, D='Aspartic Add, 
E=Glutamic Acid, F^Phenylalanine, GM^lycihe, H==Histidine, 
I==Isoleudne, K=Ly5ine, L«X^ucine, M-Methionine» 
N=A$paragine, P^ProIinc, Q==GIutamine, R^Arginine, S=Serine, 
T"=Threonine, V^Valine, W^Tryptopban, Y=Tyrosine, 

^ vuiuJUVTHf ^vtvp vuuuily #~|lua9IOIC DUCtCOUQC OclcHOny 

\Fpossible nucleotide insertion 










GroAGKAVTLQQGFNQGYKKGAEVILNYGRLRG 
TLSALLSWCHLHNNNSTLINKINNLLDAVGQCEE 
YVLKHLKSITPPSHWDLLDSIEDMDLCHVVPAE 
KKTOEAKDERLCENNAEFNICNCSKSHSGIDCSYV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 


3098 


A 


2 


505 


GAATLLRSASSAARKAAEAEQVWLHLHRYLSA 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYSYTAANKNKGIIWGEDTLMEYL 

ENPKKYIPGTKMIFVGIKKKEERADLIAYLKKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIK 

ALIGRGSFSRVVRVEHRATRQPYAIKMIETKYRE 

GREVCESELRVLRRVRHANIIQLVEVFETQERVY 

MVMELATGGELFDRIIAKGSFTERDATRVLQMV 

LDGVRYLHALGITHRDLKPENLLYYHPGTDSKIII 

TDFGLASARKKGDDCLMKTTCGTPEYIAPEVLV 

RKPYTNSVDMWALGVIAYILLSGTMPFEDDNRT 

RLYRQILRGKYSYSGEPWPSVSNLAKDFIDRLLT 

VDPGARMTALQALRHPWVVSMAASSSMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 

RVRERELREL 


3100 


A . 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDDEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEVAKMIQEV 

KGEVTIHYNKLQADPKQGMSLDIVLKKVKHRLV 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGN4TEHTKNLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGIRLUCTIKPMLTDLNTYLNKAIPDTRLTIKKYL. 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYEYRLILRCRQEARARFSQMRKDVLEKME 

LLDQKHVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPEEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRGAAGP'LDKGGSWCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAIEAGFRHroSAHLYNNEEQVGLA 

IRSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 

ENSLKKAQLDYVDLYLfflSPMSLKPGEELSPTDE 

NGKVIFDIVDLCTTWEAMEKCKDAGLAKSIGVS 

NFNRRQLEMILNKPGLKYKPVCNQVECHPYFNR 

SKLLDFCKSKDIVLVAYSALGSQRDKRWVDPNS 

PVLLEDPVLCALAKKHKRTPALIALRYQLQRGV 

WLAKSYNEQRIRQNVQVFEFQLTAEDNaCAIDG 

LDRNLHYFNSDSFASHPNYPYSDEY 


3102 


A 


144 


1098 


EQPRPPPCGRRPLPLGSAPCRVRLGRAPRQAPAM 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 

WSLPACDHLHKNESVLKAKAWAFHRGNFREL 

YKlLbaJm^l* bPHNHPKLQQL WLKAHYVEAEKLR 

GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 

EKSRGVLREWYAHNPYPSPREKRELAEATGLTT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£>=Glutamic Acid, F^^Phenylalanine, G==Glycine, H«Histidine, 
I^'lsoleucine, K=Lysine, L^Leudne^ M-Methionine, 
N=Asparagine, P=Proline, Q^Glutamine, R^Arginine, S=Serine» 
T=Threonine, V=Valine, W=Tryptophan, Y«1Vrosinc, 
X~Unknown. *^=St0D codon. /=D0ssible niicleAKrip ripiAtinn 
>Fpossible Dodeotide inscrtioB 










TQVSNWFKNRRQRDRAAEAKERENTENNNSSSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTKRAFD 

FSAHGRRHVALRIAYMGWGYQGFASQENTNNTI 

EEKLFEALTKTRLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTOILNRVLPPDIRILAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDIVTMDYAAQKYVGTHDFRNL 

CKMDVANGVINFQRTILSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 

GMEKPEIIDELLNIEKNPQKPQYSMAVEFPLVLY 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHMLYSMLQGLDTVPVPCGIGPKMDGMTEWG 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRflSHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVCVDTEIKSII 


3104 


A 


227 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

IVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGHIQTALYGKMGRVRSPHPYGH 

RKFITMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSBKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT . 

QLVWGFSLGGNIVCKYLGETQANQEKVLCCVS 

VCQGYSALRAQETFMQWDQCRRFYNFLMADN 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQIDDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEKRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMBLASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYIKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTOETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPWPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRWGRLRLVFTRVPFT 

HWFFSFVEDPLIDFEVRSQFEGRPMPQLTSIIVNQ 

LKKIIKRKHTLPNYKIRFKPFFPYQTLQGFEEDEE 

HnnQQWALTIEGRLKVTLLECSRLUFGSYDREA 

NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 

WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 

VPLRQCPG 


3106 


A 


972 


468 


MAAAGAGRLRRVASALLLRSPRLPARELSAPAR 

LYHKKVVDHYENPRNVGSLDKTSKNVGTGLVG 

APACGDVMKLQIQVDEKGKIVDARFKTFGCGSA 

lASSSLATBWVKGKTVEEALTIKNTDIAKELCLPP 

VKLHCSMLAEDAKAALADYKLKQEPKKGEAE 

KK 


3107 


A 


106 


1221 


TCQDVRSVFSLVRANIFGEESTAGAGWHREEDM 

IviSJDlyV^LfOJLrO V 1 L.JLJL V Uvjr I Kfr 1 LJvaoCLr CLroF 

KSHQGLEALLSHRRGIVFLETSERMEPPHLVSCS 
VESAAKIYPEWPWFFMKGLTDSTPMPSNSTYPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, I>=Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, H^HisHdine, 
I=Isolcucine, K=Lysine, L^Leucine, M=Mcthionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threoninc V=Vannc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










FSFLSAroNVFLFPLDMKRLLEDTPLFSWYNQINA 
SAERNWLHISSDASRLAnWKYGGIYMDTDVISlR 
PIPEENFLAAQASRYSSNGIFGFLPHHPFLWECME 
NFVEHYNSAIWGNQGPELMTONILRVWCKLEDF 
OEVSDLRCLNISFLHPOTi FYPT^ VRF Wl? 1? WPVW 

DTEPSFWSYALHLWNHMNQEGRAVIRGSNTLV 
ENLYRKHCPRTYRDLIKGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSEENLPFELQRNFQ 

LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 

KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 

VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

0KKLKLVRTSPFYnMP<5VTPr!'ivwp<:r>VT njv/rpv 

DPNEPTYCLCHQVSYGEMIGCDNPDCSIEWFHFA 
CVGLTnCPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEVVTVNTLAFPITTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SIRTLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKKTKRAISSKKYSVAKAEAEAEATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRIEGFPFAEETDMYPE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPnPEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGILSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQWLQ 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 
YRPAMGFm.ATGYPWPPnPAPArjprjnQT nvun 

QTPSPRRTGEELLRPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


ILGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGAIJ)AVQSLPL 

KNPFYDSSDNPYTRWLASHEGLQYSLHGLAAGA 

PPQDSSSKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SURLTPTQVKIWFQNHRYKMKRARAEKGMEVT 

PLPSPRRVAVPVl VRDfilf PPHAT K'Anm a a atb 

QAGIPFSAYSAQSLQHMQYNAQYSSASTPQYPT 
AHPLVQAQQWTW 


3111 


A 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNORELAROK''MT\/nfifn<?n9VK'ni<rpRr»n 

GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQIHHFSFKLIFQNIHKSiaFISQRLSQNADST " 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

10 iirsi amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
aciu resiQue oi 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, INAspartic Acid, 
E^GIutamic Acid, F^Pbenylalanine, 6=Glycine»H-Histidine» 
I-Isoleucine, K-Lysine, I^Leucine, M-Metbionine, 
N=Asparagine, P^Proline, Q=<?lutamine, R=Arginine, S==Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

A— UnKnOwlly "diOp CWIUIIy /^pvSSIDIC DUCICIIIIUC OclCUOIlt 

>Fpossibie nucleotide insertion 










RHTNLSNTHYSDLIVWNCCLFFRNWCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAACVIFRRFPV 

APLIPYPUTKEDINAIEMEEDKRDLISREISKFRDT 

HKKLEEEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEEDAYERRKLERKLREKEA 

AYQERLKNWEIRERKKTREYEKEAEREEERRRE 

MAKEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEEIRQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGIIIPHENSPDQQ 

QPEEHRPKIGLSLKLGASNSPGQPNSVKRKKLPV 

DSVFNKFEDEDSDDVPRKRKLVPLDYGEDDKNA 

TKGTVNTEEKRKHIKSLIEKIPTAKPELFAYPLDW 

SXVDSBLMERRIRPWINKKJIEYIGEEEATLVDLVC 

SKVMAHSPPQSILDDVAMVLDEEAEVFIVKMWR 

LLIYETEAKKIGLVK 


3113 


A 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPGLET 
NILKMTTPNKTPPGADPKQLERTGTVREIGSQAV 
WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
GNNFHNLQEIRQLELVEPSGWIHVPLTDNHKKPT 
RTFMIQIAVLANHQNGRDTHMRQIKIYTPVEESSI 
GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAHIAPSSELHLPQSQSA 

GPPPLGAGTEVELVVPGRDEGSRGALPGSSGVKF 

VWRKTVRFPVSDQVRTLSISRLMRRLLEMMQTL 

VQFnGWRSIXGRTLOmmTMYVMMAQILRSH 

LIKATVn>NRVKMLPYFGIIRNRMMSTHKSKKKI 

REYYRLLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATHRIEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEGIGFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

VIVKNIRQSKQQKITQAIERLVTEDLIQESMAKGDF 

DNLSGKGKPLKKFSDCSYIDPMTHNLNRILEDNG 

YQPEWELKQKEISDTIEQLREAILVSRKKLGNPMT 

PTEKKQWNHVCEQFQENIRKLNKRINDFNLIVPI 

LTRQKVHFDAQKEIVRAQKJYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLNDDLVEIY 


3115 


A 


1 


2036. 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEIIRSNFKSNLHKVYQAIEEADFFAIDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

KCPVTIPEDQKKFTOQVVEKIEDLLQSEENKNLDL 

EPCTGFQRKLIYQTLSWKYPKGIHVETLETEKKE 

RYTVISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHQFYC 

PLPADLSEFKEMTTCVFPRLLDTKLMASTQPFKD 

IINNTSLAELEKRLKETPFNPPKVESAEGFPSYDT 
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SEQBO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCystcine, D^Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G=GIycine, H^Histidine, 
I=l50leucine, K=Lysine, L=Leucine, IVf^Metbionine, 
N=Asparagine, P=Prolinc> Q=Glutamine, R==Ai^inine, S^^erine, 
T^Threonine, V==Valine, W=Tryptophan, Y-Tyrosinc, 
X— Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ASEQLHEAGYDAYITGLCnSMANYLGSFLSPPKI 

HVSARSKLmPFFNKLFLMRVMDIPYLNLEGPDL 

QPKRDHVLHVTFPKEWKTSDLYQLFSAFGNIQIS 

WIDDTSAFVSLSQPEQVKIAVNTSKYAESYRIQT 

YAEYMGRKQEEKQIKJUCWTEDSWKEADSKRLN 

PQClPYTLQNHYYK>n»JSFTAPSTVGKKNLSPSQE 

EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA 

KKLKRMKKELSPAGSISKNSPATLFEVPDTW 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLRDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAU 

FSHMHAELHALFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTTIDLTCSGHVSIFEFDVFTRLFQPWPTLLKN 

WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 

SYIFRPSCTRLGQWAIQYVSSDGSILQTIPANKPLS 

QVLLEGQKDGFYLYPDGKTHNPDLTELGQAEPQ 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

KIEPCGHLLCSCCLAAWQHSDSQTCPFCRCEIKG 

WEAVSIYQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHILTHALMRNKKHSNNWLAQHWF 

QSSIDLCFSPVGRTLRVRARKFPAIVNCTAIDWFH 

AWPQEALVSVSRRFIEETKOIEPVHKDSISLFMAH 

VHTTVNEMSTRYYQNERRHNYTTPKSFLEQISLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEALITKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAAVMVLLAPRGRVPKDRSWKAAKVFMGK 

VDDFLQALINYDKEfflPENCLKWNEHYLKDPEF 

NPNLIRTKSFAAAGLCAWVINHKFYEVYCDVEP 

KRQALAQANLELAAATEKLEAIRKKLWSANYD 

lEKSEKIRWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVSIPLTEG 

LDLISMLTDDATIAAWNNEGLPSDRMSTENAAIL 

THCERWPLVIDPQQQGIKWIKNKYGMDLKV'raL 

GQKGFLNAIETALAFGDVILIENLEETroPVLDPL 

LGRNTIKKGKYIRIGDKECEFNKNFRLILHTKLAN 

PHYKPELQAQTTLLNFTVTEDGLEAQLLAEVVSI 

ERPDLEKLKLVLTKHQNDFKIELKYLEDDLLLRL 

SAAEGSFLDDTKLVERLEATKTTVAEIEHKVIEA 

KENERKINEARECYRPVAARASLLYFVINDLQKI 

NPLYQFSLKAFNVLFHRAIEQADKVEDMQGRISI 

LMESITHAVFLYTSQALFEKDKLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SAIKAIAVMEEFRGIDRDVEGSAKQWRKWVESE 

CPEmCLPQEWKKKSLIQKLILLRAMRPDRMTY 

ALRNFVEEKLGAKYVERTRLDLVKAFEESSPATP 

IFFILSPGVDALKDLEILGKRLGFTIDSGKFHNVSL 

/^/"V^OTJTX/ A I* \/ A T XIV Acvnnxjwixm nKT\rxjn \/av 
uv^l^JDl VAI1VA1j1j1sAoK.uuHW VlLyNVnLVAK. 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD 

EHnPQGLLENSKITNEPPTGMLANLHAALYNFD 
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S£QU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tn Unt fiininn 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

9fid rMiHiip nf 

peptide 
sequence 


Amino acid sequence (A»AIanine OCysteineyD^Aspartic Acid, 
E^GIutamie Acid, F=Pbenylalanine, G»K?lycine^ H»Hlstldine, 
l=]soteucine, K^'Lysine, Lr^Leucine, iMNMethioniney 
N=Asparagine, P»Proline, Q^lutamine, R«Arginlne, S^^erine, 
T«Tbreoninc, V«VaIine, W=Tryptophan, Y»Tyrosine, 
iv^ijif Knuwiiy =orop coiioii) /=possiDie nucieouQc oeietioiiy 
\=pos5ible nucleotide insertion 










Q 


3118 


A 


1 


226 


PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTO 
SCKCKEGKCNSCKKSECGAISRNLGLSQVRGRKP 

ELGMEE 


3119 


A 


1254 


4133 ■ 


PLATLTMEEQGHSEMEnPSESHPHIQLLKSNREL 

LVTHIRNTQCLVDNLLKNDYFSAEDAEIVCACPT 

QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLEIGFSPSLLTQSKVWNTDPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIME 

LVGFSNESLGSLNSLACLLDHTTGILNEQGETIFIL 

GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 

FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

GIEVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 

ALQDRLLSQLEANPNLCSLCSVPLFCWnFRCFQH 

FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

VQVESFNQVQAMPTFIWMLRCIYETQSQKVGQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KRLALDLDNNNLNDYGVRELQPCFSRLTVLRLS 

VNQITDGGVKVLSEELTKYKIVTYLGLYNNQITD 

VGARYVTKILDECKGLTHLKLGKNKITSEGGKY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LKKHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRnCF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGUPKRHELVKGPK 

KVEKVDKDAELVAQWNYCTLSQEILRRPIVACE 

LGRLYNKDAVffiFLLDKSAEKALGKAASHIKSIK 

NVTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 

FICPWGLEMNGRHRFCFLRCCGCVFSERALKEI 

KAEVCHTCGAAFQEDDVrVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 

GPSKVKTGKPEEASLDSREKKTNLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEBSAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVND>fEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNOENVVNEYSSELEKHQLYTOETVNSNIPTNLR 

VLRSBLENLRSKIQKLESDVSAQMEYCRTPCTVS 

CMPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQOFu^^vATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A^'Alanine C=Cysteine, D-Aspartic Add» 
E=Glutamic Acid, F=Phenylalanine, G=Glycine» H=Histidine» 
I=Isoleucine, K^Lysine, L=Leucinc, M=Methionine» 
N=Asparagine, P=ProIine, Q^Glutamine, R^Arginine, S^Serine, 
T=Threonine, V=Va!ioc, W==Tryptophan, Y^^Tyrosine, 
X=Un known, *=Stop codon, /-possible nucleotide deletion^ 
\-p05sible nucleotide insertion 










NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPWSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

JUJVjUvjW W I INKuriAAJNrlNOKY Y WOOC^Y 1 WDM 

AKHGTDDGVVWMNWKGSWSMKKMSMKIRP 

FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCPMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTOMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

ErUvjuu W W I INKL/HAAiNrlNOKY Y WuOQYT WDM 

AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3124 


A 


3 


544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 
SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 
APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

GTQPAQQQQPCLYEIKQFLECAQNQGDKLCEGF 
NEVLKQCRLANGLA 


3125 


A 


3 


571 


GNSYNHRSLAAYPYMSHSQHSPYLQSYHNSSAA 
AQTRGDDTDQQKTTVIENGEIRPNGKGKKIRKPR 
TIYSSLQLQALNHRFQQTQYLALPERAELAASLG 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 
MPGYSHWYSSPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 
SAMSGRNELHSRLHPHPQSSLIPMMFSPPESLLAS 
CILRGNFAEAHQVLFTFNLKSSPSSGELMFMERY 
QEVIQELAQVEHKIENQNSDAGSSTIRRTGSGRST 
LOAIGSAAAAGMVFYSISDVTDKT 1 NT^lfiDPTPM 

LQEDFWISTALVEPTAPLREVLEDLSPPAMAAFD 
LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A==Alanine C=CysteiDe, D=Aspartic Acid, 
E<=Glntamic Acid, F^Phenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=MethioDine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S°^erine^ 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=po$sible nucleotide deletion, 
V=possible nucleotide insertion 










DHVLLNADGIRGFPWLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTLAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

VYQKILGLQSPPVWCDWQ1LRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERRDHDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQEIGFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSYIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKPEALDSSKSE 

SPPYSFVVRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIAILNLHRDSIACGHQLIEHCCRL 

SKGLTNPEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

ECLFYLHNYSTNLAIISFYVRHSCLREALLHLLNK 

ESPPEVFEEGIFQPSYKSGKLHTLENLLESIDPTLES 

WGKYLIAACQHLQKKNYYHILYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKm.QETSRSSGRKKTTFFRKKMTAADVSRHM 

NTLQLQMEVTRFLHRCESAGTSQITTLPLPTLFG 

NNHMKMDVACKVMLGGKNVEDGFGIAFRVLQ 

DFQLDAAMTYCRAARQLVEKEKYSEIQQLLKCV 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

KQEHSRATALVQQVQQAAKSSGDAVVQDICAQ 
WLLTSHPRGAHGPGSRK 


3127 


A 


467 


1259 


HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 

PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 

KTQLATLTSSLATVTQEKSRMEASYLADKKKMK 

QDIJBDASNKAEEERARLEGELKGLQEQIAETKA 

RLITQQHDRAQEQSDHALMLRELQKLLQBERTQ 

OLTREVEELKSELOAIRDEKNOPDPRLOELOEEA 
ARLKSHFQAQLQQEMRKVimiSFKHQPLT 


3128 


A 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLHLFL 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^'Alanine OCysteine, D==Aspartic Acid, 
£=Glutamic Acid, FsPhenylalanine, G=Glycine, H-Histidine, 
J^lsoleucine, K-Lysioe, Jb=Leucine, M=MethioDine, 
N=»Asparagine, P=Proiine, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=VaHne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^pos^ble nucleotide deletion, 
V^possible nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 

SRRLDPIPQLKCVGGTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTVVSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKLKESGKQ 

HGFASFSDYYYKWSSADSCNMSGLmVVLLGIA 

FVVYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

Cj YKNbuPGF WTGLGTGGILGYLFGSNRA ATPFSD 

SWYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCS 

NSDTKTRTASGYGGTRItR 


3129 


A 


2340 


1192 


ELARRPKQQSSEKSRNMIRNWLTIFILFPLKLVEK 
CESSVSLTVPPWKLENGSSTNVSLTLRPPLNATL 
VITFEITFRSKNITILELPDEVVVPPGVTNSSFQVT 

sqnvgqltvylhgnhsnqtgprirflvirssaisii 

nqvigwiyfvawsisfypqvimnwrrksviglsf 

dfvalnltgfvaysvfnigllwvpyikeqfllky 

pngvnpvnsndvffslhawltliiivqcclyerg 

gqrvswpaigflvlawlfafvtmivaavgvitw 

lqflfcfsyiklavtlvkyfpqaymnfyyksteg 

WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 

GDPTKFGLGVFSIVFDVVFFIQHFCLYRKRPGYD 

QLN 


3130 


A 


31 


2026 


CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 

VVGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 

GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 

NDITLHCVDQIYGVFDEKKKTLFGQLKKYPEKLII 

HCKDLRVFQFCLRYTKEEEVKRIVSGUHHTQAP 

KLLKRLFLFSYATAAQIWTVTDPKNHTVMFDTL 

kdwcwelertkgnmkykavsvnegykvcerl 
payfwptplpeenvqrpqghgipiwcwschngs 
allkmsalpkeqddgilqiqksfldgiyktihrpp 
yeivktedlssnflslqeiqtayskfkqlflidnst 

EFWDTDIKWFSLLESSSWLDDRRCLKKAIEITEC 

meaqnmnvllleenasdlcclisslvqlmmdph 

crtrigfqsliqkewvmgghcfldrcnhlrqnd 

keehqrqlslpltqsksspkrgffreetdhliknl 

lgkrisklinssdelqdnfrefydswhskstdyh 

glllphffigpeikvwaqrylrwipeaqilgggqv 

ATI^KLLEMMEEVQSLQEKIDERHHSQQAPQAE 
APCLLRNSARLSSLFPFALLQRHSSKPVLPTSGW 
KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVOTGSRAVLCILATCGSKMSDIGD 

WFRSIPAITRYWFAATVAVPLVGKLGLISPAYLF 

LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 

NLYFLYQYSTRLETGAFDGRPADYLFMLLFNWI 

Cr\nTGLAMDMQLLMIPLlMSVLYVWAQLNRDM 

IVSFWFGTRFKACYLPWVILGFNYIIGGSVINELIG 

.hn^vGHLYFFLMFRYPMDLGGRNFLSTPQFLYRW 

LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 

WGQGFRLGDQ 


3132 


A 


2 


350 


FVAGWRALTAPSTSARLRAFGWQAAARLLVFG 

AUriVni nQnADnCT "Dr^vr T>TV>rr\A7 at t nr^i \rKV\r 
J\is\j V OJ-»VJoO/ir OoJLJrl^ i L^JtUVlUAJL. ALJLOvjL* V In V 

ARLPERWGPGRFDYWGNSHQIMHLLSVGSILQL 
HAGWPDLLWAAHHACPRD 
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SEQm 
NO: 


Method 


Predicted 

beginning 

nncleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F=^PhenyIalanine, &=Glydne, H==Hi$tid!ne, 
]=l50leucine, K^Lysine, Lr=Leudne, JMNMethionine, 
N^Asparagine, 1^Proline» Q=Glutamine, R^Arginine, S^Serine, 
T=Threonine, V^Vallnc, W^Tryptophan, Y=Tyroslnc, 
j\ uiiikuuwily =n9iop cououf #=po$siDic nuciconiic ucKnODy 
\ppossiblc nucleotide Insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVIPSEVKS 

ECHQDQPRAISIQSSEMIATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHEIYKGNITPQLNKNTLKTSAATDV 

WAVYFSQFWBDYEGMKSQKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEADIHLLVHVHKHVSMQINHYQYLLLLF 

LHESLILLSENLRKDVEAVTGSPASQTSICIGILLR 

SAELALLLHPVDQANTLKSPVSESVSPVVPDYLP 

TENGDFLSSKRKQISRDINRIRSVTVNHMSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGKISEDESSGLVYKSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSNILSFDSDGNQNILSSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPKERCPPNLAPLCVSYKNMKRS 

SSQMSLDTISLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTNYRGTAESVNAGANLQOTGETSPDAI 

STNSEGAQENHDDLMSVWFKITGVNGEIDIRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVIHSKSSPEISLRFESGPGAVIHSLLAEKNGFL 

QCfflENFSTEFLTSSLMNIQHFLEDETVATVMPM 

KIQVSNTKINLKDDSPRSSTVSLEPAPVTVHIDHL 

VVERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMALAE 

AHLEKDALLHHEKKMTVE 


3134 


A 


9 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 

KDEKEYALKQIEGTGISMSACREIALLRELKHPN 

VIALQKVFLSHSDRKVWLLFDYAEHDLWHIIKFH 

RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 

hnVVLHRDLKPANILVMGEGPERGRVKIADMGF 

ARLFNSPLKPLADLDPVWTFWYRAPELLLGAR 

HYTKAIDIWAIGCIFAELLTSEPIFHCRQEDIKTSN 

PFHHDQLDRIFSVMGFPADKDWEDIRKMPEYPT 

LQKDFRRTTYANSSLIKYMEKHKVKPDSKVFLL 

LQKLLTMDPTKRITSEQALQDPYFQEDPLPTLDV 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 


A 


3 


nil 


ERKMAEPPSPVHCVAAAAPTATVSBKEPFGKLQ 

LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 

GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 

SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 

LHAQPHHLLLPAAAAAASANAKSRRPKEKREKE 

RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 

KIKERDKEKEREKKKHKVMNEIKKENGEVKILL 

KbGKJeJU'KTNIEDLQIKKVKKKKK^ 

KRPKMYSKSIQTICSGLLTDVEDQAAKGILNDNI 

KDYVGKm^DTKNYDSKIPENSEFPFVSLKEPRVQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine C^Cysteine, l>»Aspartic Acid» 
£==^lutamic Acid, F=Phenylalanine, G==Glycine,H=Histidine, 
I=IsoIeucine, K-Lysine» LFLeudne, M^^ethionine, 
N=Asparagine; P^Proline, Q^lutamlne, R-Arginine, S^Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y«Tyrosine, 
X=Unknown« *=Stop codon, ^possible nucleotide deletion, 
V^possible nucleotide insertion 










NNLKRLDTLEFKQLIHIEHQPNGGASVmCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLTNVAVVRMKRAGKiaTEI^ 

YKNKVVGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKKEDLISAFGTDDQTEICKQILTKGEVQVSD 

KERHTQLEQMFRDIATTVADKCVNPETKRPYTVI 

LIERAMKDIHYSVKTNKSTKQQALEVIKQLKEK 

MKIERAHNIRLRFILPVNEGKKLKEKLKPLIKVIES 

EDYGQQLEIVCLIDPGCFREIDELIKKBTKGKGSL 

EVLNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLDCSSDL 

VRLIHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFWGERVWVNGVKPGWQY 

LGETQFAPGQWAGVVLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVIPLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGVVRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

HIEQLLAERDLERAEVAKATSHICEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRKEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEGIKMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

EALCSSQHTHMffiSNDISffinRTBCETVEGLQDKL 

NKRDKEVTALTSQTEMLRAQVSALESKCKSGEK 

KVDALLKEKRRLEAELETVSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 

VHKAEWRIKEQKLKDDIRGLREKLTGLDKEKSL 

SDQRRYSLIDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FIHh«iDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWIVDRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIffiDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDBELSLITLHWFLTAF 

ASWDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTOPKNCS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

10 iirsi aniino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

aCIU rcsiuuc Vm 

peptide 
sequence 


Amino acid sequence (A==Alanine OCysteine, D=Aspartic Acid, 
£=Glutamic Acid, F==Phenylalanine, G=Glycine, H'^Histidlne, 
I=Isoleucine, K=Lysine, L=Leucine, M=MetbioDine, 
N^Asparagioe, P=Proline, Q=Glutamtne, R=Arginine, S=Serine» 
T-Tbreonine, V=VaIinc, W=Tryptopban, Y=Tyrosine, 

H Jiiiuwiiy ^^lup i>iiiivii) /~pU9aiuic nudcuuijc QCicnon) 

V=possibIe nucleotide insertion 










VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMBSHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDnTIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3139 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIAVPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLS.GALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQWRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQm,VADLREAILRVARHFQCTDPKNCS 

VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDIITIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFBBE 

AAGREVERDFASVYSRLVLCKTTRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSUCV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKGGREHGEPLVITKJEEGSKAAAVDKLL 

AGDEIVGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSIDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENILYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

GPRPCVQGDLQAAQLWAGCWPSDTALGALESL 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 

AEGCSAGAQEPPRASRAEKASQRLAASITWADG 

ESSRICPQETPLLHSLTQEGKRRPESSPEDSATRPP 

PFDAHVGKPTRRSDRFATTLRNEIQMHRAKLQK 

SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCystelne, INAspartic Add, 
E=Glutamic Add, F=Pbenylalanine, G=Glycine, H-Histiditte, 
I=Isdleudne, K=Lysine, Iy=LeDdne, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\Fpo5sible nucleotide insertion 










AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHGIPRDKPBRPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLLIQDEDSTRIERVMDNNTTVKMVPIKIVHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAPCEKTVEDLKSEELARE 

IVGKDKSLADILDPSVKIKTTMDLMEGIFPKDEH 

LLEEAQQRRKLLPKIPSPRSTEERKEEPSVPAAVS 

LATNSTYYSTSAPKAELLIKMKDLQEQQEHEEDS 

GSDLDHDLSVKKQELIESISRKLQVLREARESLLE 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMFIG 

DLDKVVNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALIIEQRELED 

KIHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVTVh«>WHMKKAFKVNINELRSQNLLCDVT 

IVAEDMEISAHRWLAACSPYFHAMFTGEMSESR 

AKRVRIKEVDGWTLRMLroYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSLISSDKLTISSEEKVFEAVIAWV 

NHDKDVRQEFMARLMEHVRLPLLPREYLVQRV 

EEEALVKNSSACKNYLIEAMKYHLLPTEQRILMK 

SVRTRLRTPMNLPKLMVWGGQAPKAIRSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGFNGSLRVRTVDSYDPVKDQWTSVANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNIKS 

NEWFHVAPMNTRRSSVGVGWGGLLYAVGGYD 

GASRQYLSTVECYNATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGHDGPLVRKSVEVYDPTTN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNLASVEYYNPTTDKWTWSSCMSTGRSYA 

GVTVIDKPL 


3142 


A 


1211 


1311 


FSNLTTEKVAHAKEENLSMHQMLDQTLLELNN 
M 


3143 


A 


1809 


1041 


SEELDREKKLKEDSPRKTPNKESGVPSLPVSLTSI 

KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 

DSRGTRVAVSSPMSQHQSYIQYLHAYPYPQMYD 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 

MSGREETEKVNTSPSVNTKTTTESKALDLLQQH 

ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A°=Alanii» OCystdne^ I>°Aspartic Add, 
E»Glntamic Add, F=Phenylalanine, G=Glycine, I^Histidine, 
i=Isoleudne, K=Lysine, D?Leudne, MNMethionine, 
N=Asparagine, P=4*roline, Q=Glutamine, R=Argiaine, S=Serine, 
T-Threonine, V=VaIine, W=Tryptoplian, Y=Tyrosine, 
X^Unknown, *^top codon, A^^possible nudeotide deletion, 
\Fpo$$ible nudeotide insertion 










QRHLHTHHHTHVGMGYPLIPGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


3144 


A 


78 


604 


SVSGIVLDLLPYLHFLSNMNLDGSAQDPEKREYS 

SVCVGREDDKKSERMTAVVHDREVVIFYHKGE 

YHAMDIRCYHSGGPLHLGDIEDFDGRPCIVCPW 

HKYKITLATGEGLYQSINPKDPSAKPKWCSKGIK 

QRIHTVTVDNGNIYVTLSNEPFKCDSDFYATGDF 

KVIKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRQRPNSCDRGSGQQGGGS 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 

AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 

LGDPKILFLFYFPAAYYASRRVGIAVLWISLITEW 

LNLIFKWFLFGDRPFWWVHESGYYSQAPAQVHQ 

FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

ATRARSRWVRVMPSLAYCTFLLAVGLSRIFILAH 

FPHQVLAGLITGAVLGWLMTPRVPMERELSFYG 

LTALAIJVILGTSLIYWTLFTLGLDLSWSISLAFKW 

CERPEWIHVDSRPFASLSRDSGAALGLGIALHSPC 

YAQVRRAQLGNGQKIACLVLAMGLLGPLDWLG 

HPPQISLFYIFNFLKYTLWPCLVLALVPWAVHMF 

SAQEAPPmSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 

ALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAA 

GHPGSAVSAAPGILYPGGNKYQ'nDNYQPYPCAE 

DEECGTDEYCASPTRGGDAGVQICLACRKRRKR 

CMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHHQ 

ASNSSRLHTCQRH 


3148 


A 


1 


1562 


MSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHGIKK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADETGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWYDKEIFSDWFHHIFVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFTIFLPASVASLVQPMEQGIRRDFMRNFINPPVP 

LQGPHARYNMNDAIFSVACAWNAVPSHVFRRA 

WRKLWPSVAFAEGSSSEEELEAECFPVKPHNKSF 

AHILELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEWWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAVVKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 


3149 


A 


132 


4125 


VAVMISTAPLYSGVHNWTSSDRIRMCGINEERRA 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 

GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 

MDYAGNVAEAEGLLVPLSSPGDGLKLPASDSAE 

ASNSRADCSWTPLNTQMSKQVDCSPAGVKALDS 

RQGVGEKNTFIIATLGTGVPVEGTLPLVTTNFSP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tn lirct Aininn 

tV III Sft OIIIIUv 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

nCtU ICSlUUC Ul 

peptide 
sequence 


Ammo acid sequence (A^AIanine OCysteine, D^Aspartic Add, 
£==Glutamic Acid, F=Phenylalanine, G^lydne, H^Histidine, 
I=Isoleudne, KeLysine, l^Leucine, M^Methionine, 
N=Asparaginc, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Tbreonine, V«Valine, W>=Tryptopban, Y=Tyroslnc, 
^ wnKnnwiij —owp smaUf /— possioic DuClcOuuC GCICQOD) 

V°possible nucleotide insertion 










LPAPICPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPVPAPTPAPIFIPAPTPMPAATP 

AABPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKLVSLEVNRLPCTSPSGSTTTQPAPD 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSRSQRTTQAAGGNVTSC 

LGSTSSPFVIFPEIVRNGDPSTWVKNSTALISTIPG 

TYVGVANPVPASLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANIYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSWSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTJCNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDIRMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTXPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDVVFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAVVRSSHRPKCRK 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDFIP 

VVLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNKVQGISDSPNGFLPNNLEEPACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQIPPE 

ARRLIVNKNAGBTLLQRAARLGYKDWLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDILNILLE 

HGA 


3150 


A 


3 


2795 


SLRMHhILSILVRQIKFYYQETLQQLINlMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

lERIQGLDFDTKAAVAAfflQEVTHNQENVFDLQ 

WMEVTDMSQEDffiPLLKNMALHLKRLroERDEH 

SETIBBLSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKIRRLRQELEEK'EBQLLD 

CKQELEQMEIELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDIEFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMENEERDMDRKKIEE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKLEMENQSLTK 

TVEELRTTVDSVEGNASKILKMEKENQRLSKKV 

EILENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

BBTLRENSERQIKILEQENEHLNQTVSSLRQRSQIS 

AEARVKDIEKENKILHESIKETSSKLSKIEFEKRQI 

KKELEHYKEKGERAEELENELHHLEKENELLQK 

KITNLKJTCEKJEAIJEQENSElJEREhWKLKKTLDS 

r ikN Lit QLbSLbKJiNSQLDEENLELRRiWESLKC 

ASMKMAQLQLENKELESEKEQLKKGLELLKASF 

KKTERLEVSYQGLDIENQRLQKTLENSNKKIQQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

iotation 

corresponding 

to flrst amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystdne, D=Aspartic Add, 
EXSIntamic Add, F^^henylalamne, G=Glydne, H=Histidine, 
I^Isolendne, K^Lysine, LpLeudnc, M°4M[etbionine, 
N=AsparagiDe, P^Proline, Q=Glutamine, R^Arginine, S^Serinc, 
T^Threonine, V=Vanne, W=Tryptoplian, Y=Tyrosine, 
X^^Unknown, *^top codon, ^possible nucleotide deletion, 
V^possible nudeotide insertion 










ESELQDLEMENQTLQKNLEELKISSKRLEQLEKE 

NKSLEQETSQLEKDKKQLEKENKRLRQQAEIKD 

TTLEENNVKIGNLEKENKTLSKEIGIYKESCVRLE 

ELEKENKELVKRATDDIKTLVTLREDLVSEKLKT 

QQMNNDLEKLTHELEKIGLNKERLLHDEQSTDD 

SRYKLLESKLESTLKKSLEKEEKIAALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A. 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRFYENHCKLHRAACLLGKRITVIHSKDCFLKGD 

TCTMAGYARLKNVLLALQTRLQPLQEGDSRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

YMAFQWQLSLAPEDRVSVTTVTVGLSTVLTCA 

VHGDLRPPirWKRNGLTLNFLDLEDINDEGEDDS 

LYITKVTTIHMGNYTCHASGHEQLFQTHVLQVN 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELHISSVRYE 

DTGAYTCIAKNEVGVDEDISSLFIEDSARKTLAM 

LWREEGLSVGNMFYVFSDDGirVIHPVDCEIQRH 

LKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 

RNRYIYVAQPALSRVLWDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQA 

MAHTHLGGYFFIQCRQDSPASAARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YMYAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGIKGGTTWWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRRRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAVWLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQfflQDGALRLTTEFVKRPGGQHGGD 

WSmVTVEPQDSGTSALPLVSLFFYWTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISIEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLAVDEGFH 

QLWQRWDPSLTREALGHWLGLLNADGWIGRE 

QILGDEARARVPPmi.VQRAVHANPPTLLLPVAH 

MLEVGDPDDLAFLRKALPRLHAWFSWLHQSQA 

GPLPLSYRWRGRDPALPTLLNPKTLPSGLDDYPR 

ASHPSVTERHLDLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRWGRPQPQLQYV 

DALGYVSLFPLLLRLLDPTSSRLGPLLDILADSRH 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginnrag 

nucleotide 

location 

corresponding 

to fiist amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A>=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Add, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M^Methionine, 
N=Asparagine, P=Proliiie, (^lutamine, R>=Arginine, S=Serine, 
T=Threonine, V=Valine, >V'°Tryptoplian, Y-^rosine, 
X=Unl(nown, *=Stop codon, ^possible nucleotide deletion, 
V°possible nucleotide insertion 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLNVNYLALGALHHYGHLEGPHQARAAKLHGE 
LRANVVGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVIKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVWIQDTGFSVKILAPGIEPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRWEEPYTVREARIUVRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSVFTDGDLGDSGKRK 

KGLEMDPIDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGW^«>PPGNRKMHGDLMYLF 

VITAEDRQVSITASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTVV 

VDYRGYRVTAQSIIPGILERDQEQSVIYGSIDFGK 

TVVSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREVIRNACKAVGSISSTAF 

DIRFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA 

AFLLSCQIPGLVKDCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLELVLRSPARHQLDHVFKIGIG 

ELITRSAKHIFKTYLQGVELSGLSAAISHFLNCFLS 

SYPNPVAHLPADELVSKKRNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKITLLREISLKTGIQVLLKEYSFDS 

RHKPAFTEEDVLNIFPVVKHVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLALYCFASSQLSTA 

LSLLYRARYLMLLVFGEDHPEMALLDNNIGLVL 

HGVMEYDLSLRFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEDTl 

NGSSANIPPLKFTAPSMASVLEQLNVINGILFIPLS 

QKDLENLKAEVARRHQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHWSCP 

EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 

NYEQLWDAGVSVIMDFHYNEKRIYWVDLERQ 

LLQRVFLNGSRQERVCNIEKNVSGMAINWINEEV 

IWSNQQEGIITVTDMKGNNSHILLSALKYPANVA 

VDPVERFIFWSSEVAGSLYRADLDGVGVKALLE 

TSEKITAVSLDVLDKRLFWIQYNREGSNSLICSCD 

YDGGSVHISKHPTQHNLFAMSLFGDRIFYSTWK 
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SEQU) 
NO: 


Method 


Predicted 

l>eginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepnoe 
sequence 


Amino acid sequence (A-Alanine OCysteine, D^Aspailic Add, 
&°Glntamic Acid, F'^PIienylalanine, GsGlycine^ KNHistidine. 
Msoleudnc, K=Lysinc, L=Leucine, IVMVf etiiiooine, 
N=AsparagiDe, P^Proline, Q=Glutamine, R=>Argin!ne, S=Serine, 
T=nireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Vnknown, *«^top codon, ^possible nucleotide deletion, 
\=possible nudeolide insertion 




• 






MKTIWUNKHTGKDMVRINLHSSFVPLGELKVV 

HPLAQPKAEDDTWEPEQKLCKLRKGNCSSTVCG 

QDLQSHLCMCAEGYALSRDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDIRHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENKIYFAHTALKWIERANMDGSQRERLIEEGVD 

VPEGLAVDWIGRRFYWTDRGKSLIGRSDLNGKR 

SKIITIENISQPRGIAVHPMAKRLFWTDTGINPRIE 

SSSLQGLGRLVIASSDLIWPSGITIDFLTDKLYWC 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFEDYVWFSDWAMPSVIRVNKRTGKDRVRLQG 

SMLKPSSLVWHPLAKPGADPCLYQNGGCEHIC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

LAGGEVDLKNQVTPLDILSKTRVSEDNITESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMGVPVCPPASSKCI 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHHYSVRNSDSECPLSHDGYCLHDGV 

CMYIEALDKYACNCVVGYIGERCQYRDLKWWE 

LRHAGHGQQQKVIWAVCVWLVMLLLLSLWG 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 

EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 

GQAADGSMQPTSWRQEPQLCGMGTEQGCWIPV 

SSDKGSCPQVMERSFHMPSYGTQTLEGGVEKPH 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGVPWCFYPNTID 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAWSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDML>nTWDK\\nVIAKKHKK]RLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKIDPLLYMTEWFMCA 

FSRTLPWSSVLRVWDMFFCEGVKIIFRVGLVLLK 

HALGSPEKVKACQGQYETIERLRSLSPKIMQEAF 

LVQEVVELPVTERiQIEREHLLQLRRWQETRGELQ 

CRSPPRLHGAKAILDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSQASLLRLH 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

IIESFFPDGSQRVDFPGFVRVLAHFRPVEDEDTET 

QDPKKPEPLNSRRNKLHYAFQLYDLDRDGKISR 

HEMLQVLRLMVGVQVTEEQLENIADRTVQEAD 

EDGDGAVSFVEFTKSLEKMDVEHKMSnULK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tn fifttt aminn 
lU allliuv 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

n^lU 1 C5IUUC UI 

peptide 
sequence 


Amino acid sequence (A'^AIanine CH^steine, D^^Aspartic Acid, 
E^Glutamic Acid, F«Phenylalanine» G==Glycine, H-Histidine» 
I==Isoleucine» K=Ly$ine, L==Leucine, M=MethtoDine» 
N=Asparagine, I^ProIine, Q=Glutamine, R=Arginine, S^erine, 
T=Threonine, V»Valinc, M'=Tryptophan, y=Tyros!ne, 
A~unKiionm, — oiop cooon^ /=possiDie nncieouuc Qeietiony 
V=possible nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRIFITYM 
DNWRQNTTAEQEALQAKVDAENFYYVILYLMV 
MIGMFSFirVAILVSTVKSKRREHSNDPYHQYIVE 
DWQEKYKSQILNLEESKATIHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSE 

KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 

DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 

YPGISPEECASRKCCFSNnFEVPWCFFPKSVEDC 

HY 


3160 


A 


179 


409 


KPKTKILKlSmTPELFVWSQEPFPNKDMEGRL 
PKGRLPVPKEVNRKKNDETNAASLTPLGSSELRS 
PRISYLHFF 


3161 


A 


683 


1186 


LSSTGGLHAAACAAAMSLVIPEKFQHILRVLNTN 

IDGRKKJAFAITAIKGVGRRYAHVVLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKIPDWFLNRQ 

KDVKDGKYSQVLANGLDMKLREDLERLKKIRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 

TIEAVMKKPRCGVPDHPHLSRRRRNKRYALTGQK 

WRQKHITYSIHNYTPKVGELDTRKAIRQAFDVW 

QKVTPLTFEEVPYHEIKSDRKEADIMIFFASGFHG 

DSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPW 

TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 

AIMAPFYQYMETHNFKLPQDDLQGIQKIYGPPAE 

PLEPTRPLPTLPVRRIHSPSERKHERQPRPPRPPLG 

DRPSTPGTKPNICDGNFNTVALFRGEMFVFKDR 

WFWRLRNNRVQEGYPMQIEQFWKGLPARIDAA 

YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERYWR 

YSEERRATDPGYPKPITVWKGIPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNELKD 

WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 

GSYNAVAVVIPCILSLCILVLVYTIFQFKNKTGPQ 

PVTYYKRPVQEWV 


3163 


A 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMNDSL 

RTNVFVRFQPETIACACIYLAARALQIPLPIRPHW 

FLLFGTTEEEIQEICIETLRLYTRKKPNYELLEKEV 

EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

ASKPSSPREVKAEEKSPISINVKTVKKEPEDRQQA 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

HHhfflGSPHLKAKHTRDDLKSSNRHGHKRKKSRS 

RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 

EAPGTPEGPEPERPSPGDGNPRENSPFLNNVEVE 

QESFFEGKNMALFEEEMDSNPMVSSLLNKLANY 

TNLSQGVVEHEEDEESRRREAKAPRMGTFIGVY 

LPCLQNILGVILFLRLTWIVGVAGVLESFLIVAMC 

CTCTMLTAISMSAIATNGWPAGGSYYMISRSLG 

PEFGGAVGLCFYLGTTFAGAMYILGTIEIFLTyiSP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
EMJIutamic Add, F°PhenylalaniDe, G=Glycine, H-Histidine, 
Msoleucine, K^Lysine, L;=Leudne, M=MetbioDine, 
N^Asparagine, P=Proline, Q^GIntamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nudeotide deletion, 
Vqmssible nudeotide insertion 










GAAIFQABAAGGEAAAMLHNMRVYGTCTLVLM 

ALWFVGVKYVNKLALVFLACWLSILAIYAGVI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQhfNVTEI 

QGEPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIYLS 

CIVLFGACIEGVVLRDKFGEALQGNLVIGMLAW 

PSPWVrVIGSFFSTCGAGLQTLTGAPRLLQAIARD 

GIVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAPELSMFFLMCYLFVNLACAVQTLLRTP 

^rWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMFLY 

HLRISAEVEVVEMVENDISAFTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGVVLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREVITIYS 


3165 


A 


3 


2681 


GRGARGGSGAGALRGCRGYLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMSSFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDHGSYKNRHSSG 

DPSSEGTSGSGSVSIRKPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

IKLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQGYKTQNKFLNKEILELSALRRl«n>ERRER 

DLMARNSSLEAKLCQIESKYLILLQEMKTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQEVSTGVKWENYFASTVNREMMCSPEL 

KNLIRAGIPHEHRSKVWKWCVDRHTRKFKDNTE 

PGHFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

HYSCPTSEGIQKLRNVLLAFS WRNPDIGYCQGLN 

RLVAVALLYLEQEDAFWCLVTIVEVFMPRDYYT 

KTLLGSQVDQRVFRDLMSEKLPRLHGHFEQYKV 

DYTLITFhfWFLVVFVDSVVSDILFKIWDSFLYEGP 

KVIFRFALALFKYKEEEILKLQDSMSIFKYLRYFT 

RTDLDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 


FPGPnSSNSQLYRASALFETIRHEAQLSTDYKLS 
LFDLQTSSYQALQRVLVSLGHHDEALAVAERGR 
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S£QID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tn firct aminn 
w 111 91 muiiiw 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

nuu I C9IUIIC ui 

peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, ]>»Aspartic Acid, 
E=Glutamic Acid, F^Pbenylalanine, G^GIycine, H^^^Histidine, 
I=l5olcuctne, K='LysiDey lr=Leucine, M=Methionine, 
N=Asparagine, P»Prollne» Q=Glutamine, R»Arginine, S^rine» 
T-Threonine, V=Valine, W=Tryptophan, Y«Tyroslne, 
A^uiiKiivniiy ~^ivp cmiuiiy #**|ni39i VIC nuciconuc QClenoily 

\r°possiblc nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTIDQILEMVN 

GQRGLVLYYSLAAGYLYSWLLAPGAGIVKFHEH 

YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 

VREALGVESHYSRACASSETESEAGDIMDQQFEE 

MNNKLNSVTDPTGFLRMVRRNNLFNRSCQSMTS 

LFSNTVSPTQDGTSSLPRRQSSFAKPPLRALYDLL 

IAPMEGGLMHSSGPVGRHRQLn.VLEGELYLIPF 

ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 

RKNPPTYSSSTSMAAVIGNPKLPSAVMDRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQAECVHFATfflSWKLSALVLTPSMDGNPASS 

KSSFGHPYTIPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLWLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 

AFYSSLLNGLKASAALGEAMKVVQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSLIGQALTEILQHPER 

ARDALRVLLHLVEKSLQRIQNGQRNAMYTSQQS 

VENKVGGIPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 

LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 

EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 

VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 

DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDAISVYSLSSIASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSIISNEPLATYQENRNTC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 

VKSQEESNPKLDPQELAQKILEETQSHLIAVERLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSKDSPSQHSGRPSPGCDSQTSQLDQPL 

FKLKYPSSPYSAHISKSPRNMSPSSGHQSPAGSAP 

SPALSYSSAGSARSSPADAPDIDKLKMAADDEKV 

QAVHNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 

KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 

DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 

ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 


1 


762 


AARRRQKGKEBNMMMDLFETGSYFFYLDGENV 

TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

DSSGEEHVLAPPGLQPPHCPGQCLIWACKTCKRK 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYIERLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVEEWEK 


3168 


A 


701 


246 


TSRRVTMKFNPFVTSDRSKNRKRHFNAPSHVRR 

KIMSSPLSKELRQKYNVRSMPIRKDDEVQVVRG 

HYKGQQIGKVVQVYRKKYVIYIERVQREKANGT 

TVHVGIHPSKWITRLKLDKDRKKILERKAKSRQ 

VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168. 


GPGGAISLSVEAKAGADLLVKGKQARMDIYDTQ 
TLGVVVFGGFMVVSAIGIFLVSTFSMKETSYEEA 
LANQRKEMAKTHHQKVEKKKJCEKTVEKKGKT 
KKKEEKPNGKIPDHDPAPNVTVLLREPVRAPAV 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first jiniino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

9cid r^ifliip nf 

peptide 
sequence 


Amino acid sequence (A»Alanine C=Cysteine, D=Aspartic Acid, 
i>=Glutamic Acid, F^^^Phenytalantne, G=Glycine, H»Hlstidine, 
Msoleucine, K«Lysine, Lr^Leucine, M»Methionine, 
N=Asparagine, P^ProIine, Q=GIutamine, R=Arginine, S=Scrine, 
T-Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
A uujuiuwily ^owp couiiiiyi=pussiDie nuuconnc Gcictiony 
\FpossibIe nucleotide insertion 










AVAPTPVQPPIIVAPVATVPAA4PQEKLASSPKDK 

KKKEKKVAKVEPAVSSVVNSIQVLTSKAAILETA 

PKEGRNTDVAQSPEAPKQEAPAKKKSGSICKKGP 

PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 

LSEKAGIIQDTWHKATQKGDPVAELKRQLEEKEK 

LLATEQEDAAVAKSKLRELNKEMAAEKAKAAA 

GEAKVKKQLVAREQEITAVQARMQASYREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 

ASHRESEEALQKRLDEVSRELCHTQSSHASLRAD 

AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTERIRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLKBLESQVSGLEKEAI 

ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 

ACKEKLHSLTQAKEESEKQLCLIEAQTMEALLAL 

LPELSVLAQQNYTEWLQDLKEKGPTLLKUPPAP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVTVKHLEEIVEKLKGELESSDQVREHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

DAAKSEAQKQSDELALVRQQLSEMKSHVEDGDI 

AGAPASSPEAPPAEQDPVQLKTQLEWTEAILEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ESSETEEASQLJCERLEPCEKKLTSDLGRAATRLQE 

LLKTTQEQLAREKDTVKKLQEQLEKAEDGSSSK 
EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHSITAHPMVTIRISDRQRLIQ 

PYIHNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPIEEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPLIDLEHVLPLMFQWISNAG 

HLNETYHLTLGLLGQLIIRLLPAEVDAAVIKVLSA 

KHNLFAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAEILRSLNSAPLWRDVIATFTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPHNVIILKHFTEKNRAVrVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQUFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEDLSIMLYSSKKEINALAEHGDLEL 

DERGDREEEVERPVSSPGDPEQKKLDPLEGLDEP 

TRICFLMAHDALNAPLHILRArYELQMKKTDYFF 

LEVQKRFDGDELTTDERIRSLAQRWQPSKSLRLE 

EQSAKAVDTDMIILPCLSRPARCDQATAESNPVT 

QKLISSTESELQQSYAKQRRSKSAALLHKELNCK 

SKRAVRDYLFRVNEATAVLYARHVLASLLAEWP 

SHVPVSEDILELSGPAHMTYILDMFMQLEEKHE 

WEKWMQTELVLTHQVLPLPffllLPPVSASWSEA 

1 C V A V t^l/FURCECSKGRVTVSSPKD WA SEELRG 

PERDFQLNQKALSPSSQFPSAEILRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histldine, 
I=l50leucine, K=Lysine, L=Leucine, IVl=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serinc, 
T=ThreoDine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X-Unknown^ *=Stop codon, /-possible nucleotide deletion, 
V=possibIe nucleotide insertion 










QALARFYCYTERTIAKRLVLRRDPSVKRTLCRGC 

ooLrl-« V ruLp 1 CI <s^KV^KKCKOv^K W 1 V 1 CLTCQRS 

QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
NTAHSISDRLPEEKMQTQGSSNQ 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 
PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 
jjJJoorJlAiN 1 cUJL/lv 1 JbcU VrMrKN YLWLTlVSCrC 
PAYPINTVALVFSIMSLNSYNDGDYEGARRLGRN 
AKWVAIASIIIGLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGHILALLLR 

LLm.GLGSGGCREDWPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPWE 

TLPTVDLHEESSNAVVDSETVENISSSSTSEITPIS 

KLDEIEKSGTIPIAKPSETEQSETDCDVGEALDAS 

APIEQPSFVSPPDSLVGQHffiNVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRNNYASVEC 

GAKILAANPEAKSTSAILIENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFlkYIKVELLSHFGSEHFCPLSLIRVFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTnCCIS 

SFSEYIYKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNIEREAE 

TVVLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPEINPLPKffiVSESVEYEAGHIPSPVI 

PQESSVEIDNETEQKSESFSSDBKPSITYETNKVNE 

L]V©NIIKEDVNSMQIFna,SETIVPPINTATVPDN 

EDGEAKMNIADTAKQTLISVVDSSSLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLNNRIKALEA^SLSGRYL 

EELSQRYRKQMEEMQKAFNKnVKLQNTSRIAB 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCWLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLMRSKSLQLTGKEVDPNDLYIVEPLKFSP 

EKKKKRCKYKIEKIETKPEEPLHPIANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

bba YrCOiaAC laLCNGQSQKTKl JiKRALKRRRS 

KVQDQGKLIKTLIQTKSGSLPSLHDIIKGNKEITV 

GTTGVTAVSGHI 


3174 


A 


485 


4668 


RKCSKEKASKTPSQKIPTTPCCVLQAGPEPRSLAE 
RMGADGETV\^KNNn.IGVNLIIXGSMIKPSECQL 
EVTTERVQRQSVEEEGGIANYNTSSKEQPWFNH 

MGQTSDHESQVTFTHRINFPKKACPCASSAQVLQ 
ELLSRlHklLEREVSVLRDQCNANCCQESAATGQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A==Alanine C=Cy$teine, ]>=Aspartic Acid, 
E^GIutamic Acid, F^PIienylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L==Leucine, M=Methionine, 
N==Asparagine, F=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=TryptophaD, V=Tyrosine, 
X=Unkno>vn, *=Stop codon, /=po$sible°niicleotide deletion, 
V=possible nucleotide insertion 










DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGEeVCEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSIELEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTITELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYTVNWALKEQARSPPTSASVSTVIDGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFELLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKWYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSISLIWTKASGPID 

HYRITFTPSSGIASEVTVPKDRTSYTLTDLEPGAE 

YnSVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVNITWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPIVGSITTGlDPPKDinSNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSVVPNTVTEFTITR 

LNPATEYEISLNSVRGREESERICTLVHTAMDNP 

VDLIATNITPTEALLQWKAPVGEVENYVIVLTHF 

AVAGEHLVDGVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIE^m^LTYKSTDGSRKELlVDAEDTWI 

RLEGLLENTDYTVLLQAAQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLQVYCDMTTDGGGWIVFQRRQNGQTDFFRK 

WADYRVGFGNVEDEFWLGLDNIHRITSQGRYEL 

RVDMRDGQEAAFASYDRFSVEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSffFVEMKMRPYNHRLMAGRKRQ 

SLQF 


3175 


A 


2 


623 


RLQLPACPALSAAHPLALPSFSSQCHRAEARAAA 
AATAEGTMASGVTVNDEVIKVFNDMKVRKSST 
QEEKKRKKAVLFCLSDDKRQIIVEEAKQILVGDI 
GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 

bKK£DLVFlFWAPESAPLKSKMIYASSKDAIKKK 
FTGIKHEWQWGLDDIKDRSTLGEKLGGNVVVS 

LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFRLNSLSALAELAVGSRWYH 

GGSQPIQIRRRLMMVAFLGASAVTASTGLLWKR 

AHAESPPCVDNLKSDIGDKGKNKDEGDVCNHEK 

KTADLAPHPEEKJaCKRSGFRDRKX^YElN^ 

YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 

ITPNEKQPEHLGLDQYIIKRFDGKTEKISQEREKF 

ADEGSIFYTLGECGLISFSDYIFLTTVLSTPQRNFE 

lAFKMFDLNGDGEVDMEEFEQVQSIIRSQTSMG 

MRHRDRPTTGNTLKSGLCSALTTYFFGADLKGK 

RQFGGMLLAYSQVQSKKLTAMQRQLKKHFKEG 
KGLTFQEVENFFTFLKNINDVDTALSFYHMAGAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine C=Cysteine, I>»A$partic Add, 
£=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidlne, 
I==Isoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=S€rine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X~Unkno>vn, *=Stop codon, /=possibIe nucleotide deletion, 
V==possib]e nucleotide insertion 










1 nKVTMnnvATJTVAi^vPi QriHVPn\A/T7AT vnn 

-L'L'Jvv 1 iviv^v^ V /viv 1 V V cx^oi^xi V v^jLf V v rJ\LiriJ\^ 
DGNGELSNKEFVSIMKQRLMRGLEKPKDMGFTR 
LMQAMWKCAQETAWDFALPKQ 


3177 


A 


182 


648 


LGVVGSGAAVGGRQAARGAALGRRPMAAVLG 
ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 

FGFMSRVALQAEKMNHHPEWFNVYNKVQITLTS 
HDCGELTKKDVKLAKPIEKAAASV 


3178 


A 


8 


612 


ACGCRSFCGSTVMSLLLYYALPALGSYAMLSIFF 
LRRPHLLHTPRAPTFRIRLGAHRGGSGELLENTM 
EAMENSMAQRSDLLELDCQLTRDRVVVVSHDE 

HFAHGSDRRMVRLEDLFQRFPRTPMSVEIKGKN 
EELBREIAGLVRRYDRNEmWASEKSSVMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVIHIRNKILTGADGKN 

LTKNDLYPNPKPEVLHMIYMRALQIVYGIRLEHF 

YMMPVNSEVMYPHLMEGFLPFSNLVTHLDSFLPI 

CRVNDFETADILCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK , 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELKLSVVSL 

KEIQESLKTKIVDSPEKLKNYKEKMKDTVQKLK 

NARQEWEKYEIYGDSVDCLPSCQLEVQLYQKK 

IQDLSDNREKLASILKESLNLEDQIESDESELKKL 

KTEENSFKRIMIVKXEKLATAQFKINKKHEDVK 

y I jsJv 1 V ixiJL/L^IN Jv V v^JtlJSJvVjrA Y i JiJtv V 1 1 iNrltlyisJ 

RLGIQQLKDAADREKLKSQEIFLNLKTALEKYHD 
GIEKAAEDSYAKIDEKTAELKRKMFKMST 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILISVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGIICNANNPCFRYPTPGEAPGWGNFNK 

SIVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQIKKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

STVDKMLRADVILHKVFLQGYQLHLTSLCNGSK 

SEEMIQLGDQEVSELCGLPREKLAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRIVCGHPEGGGLBCIKSLNWYEDNNYKAL 

FGGNGTEEDAETFyDNSTTPYCNDLMK>JLESSPL 

SRDWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPKIWTFMENSQEMD 

LVRMLLDSRDNDHFWEQQLDGLDWTAQDIVAF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKLEPIATEVWLINKSMELLDERKFW 

AGIVFTGITPGSIELPHHVKYKIRMGIDNVERTNK 

IKDGYWDPGPRADPFEDMRYVWGGFAYLQDW 

EQAIIRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMILAWIYSVAVIIKGIVYEKEARLK 

ETMRIMGLDNSILWFSWFISSLIPLLVSAGLLWI 

LKLGNLLPYSDPSWFVFLSVFAVVTILQCFLIST 

LFSRANLAAACGGIIYFTLYLPYVLCVAWQDYV 

GFTLKIFASLLSPVAFGFGCEYFALFEEQGIGVQW 

DNLFESPVEEDGFNLTTSVSMMLFDTFLYGVMT 

WYIBAVFPGQYGIPRPWYFPCTKSYWFGEESDEK 

SHPGSNQKRISEICMEEEPTHLKLGVSIQNLVKVy 
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SEQID 
NO. 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=<:iycine, H^Histidine, 
Msolcucine, K=Lysine, L^Leucine, M=M cthionine, 
N°°Asparagine, P=Proline, Q==Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *^top codon, A=possible nucleotide deletion, 
^possible nudeotide insertion . 










RDGMKVAVDGLALNFYEGQITSFLGHNGAGKTT 

TMSILTGLFPPTSGTAYILGKDIRSEMSTIRQNLG 

VCPQHNVLFDMLTVEEFflWFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKVVILDEPTAGVDPYSRRGIWELLL 

KYRQGRTIILSTHHMDEADVLGDRIAnSHGKLCC 

VGSSLFLKNQLGTGYYLTLVKKDVESSLSSCRNS 

SSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLIRKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

RPFTEDDAADPNDSDroPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRNISDYLVKTYVQIIA 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKKHLKLAKDSSADRFLNSLGRFMTG 

LDTWWXnKVWFhINKGWHAISSFLNVINNAILRA 

NLQKGENPSHYGITAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFWFLIQERVSKA 

KHLQFISGVKPVIYWLSNFVWDMCNYVVPATLV 

UIFICFQQKSYVSSTNLPVLALLLLLYGWSITPLM 

YPASFVFKIPSTAYWLTSVNLnGINGSVATWL 

ELFTDNKLNNINDILKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA 

MAVEGWFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRILDGGGQNDILEIKELTKIYRRK 

RKPAVDRICVGPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLNKNSILSNIHEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPWFLDEPTTGMDPKARRFLWNCALSW 

KEGRSWLTSHSMEECEALCTOMAIMVNGRFRC 

LGSVQHLKNRFGDGYnWRIAGSNPDLKPVQDF 

FGLAFPGSVPKEKHR]NMLQYQLPSSLSSLARIFSI 

LSQSKKRLHIEDYSVSQTILDQWVNFAKDQSDD 

DHLKDLSLHKNQTVVDVAVLTSFLQDEKVKESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 

LSa»FDFLRDNVEWSEEQAAAAERKVQENSIQR 

VCQEKQVDYEINAHKYWNDFYKIHENGFFKDR 

HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 

RNNEDGPGLIMEEQHKCSSKSLEHKTQTPPVEEN 

VTQKISDLEICADEFPGSSATYRILEVGCGVGNTV 

FPELQTNNDPGLFVYCCDFSSTAIELVQTNSEYDP 

SRCFAFVHDLCDEEKSYPVPKGSLDniLlFVLSAI 

VPDKMQKAINRLSRLLKPGGMVLLRDYGRYDM 

AQLRFKKGQCLSGNFYVRGDGTRVYFFTQ^LD 

TLFTTAGLEKVQNLVDRRLQVNRGKQLTMYRV 


3182 


A 


3 


1289 


GSETQHLPRDPQHUPWDPQQHQDRRRPELFHAF 
ARDSAPPPSMNOAAETTSQQERLQAIAEKRKRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
IX^Iutamic Acid, F==PbeDylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=LysiDe, L=Leucine, M=Methionine, 
N=Asparagine, I^Proline, Q=Glutamine, R^Arginine, S°°5eriDe, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=UnknowD, *=Stop codon, ^possible nudeotide deletion, 
V=possibie nucleotide insertion 










AEIENKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KGIEVLERGDSAPAAAKENAAAPSPVRAPAPSPA 

KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRTV 

DGSPMMKAAMYSVEITVEKDKVTGETRVLSSTT 

LLPRQPLPLGIKVYEDETKVVHAVDGTAENGIHP 

LSSSEVDELIHKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITGVQAQPGEATSGPPGIQPGQE 

PPVTMIFMGYQNVEDEAETKKVLGLQDTITAEL 

WIEDAAEPKEPAPPNGSAAEPPTEAASREENQA 

GPEATTSDPQDLDMKKHRCKCCSIM 


3183 


A 


333 


1931 


lAPTGGSHSElQKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DVWPAPWRSEDGRLRPLRDAGGELANLSQAEL 

VDLVQWTDLILFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKHILHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 

ALLVGFILFLTRSRGRAASAGQEPLHNEELAGAG 

RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 

RAQRVAWAEADENEEEAVE.AQBEEGVma>AET 

HLSGKIGAKKLRKLEEKQARKAQREAEEAEREE 

RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 

REEQAQREHEEYLKLKEAFWEEEGVGETMTEE 

C^oQSFL reFIN YIKQSKV VLLEDLASQVGLRTQD 

UNRIQDLLAEGTITGVIDDRGKFIYITPEELAAVA 

NFIRQRGRVSIAELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASNI 

CDTDSHVSSSTSVRFYPHDVLSLPQKLNKLLTID 

TDLLEQQDIDLSPDLAATYGPTEEAAQKVKHYY 

RFWILPQLWIGINFDRLTLLALFDRNREBLENVLA 

VILAILVAFLGSILLIQGFFRDIWVFQFCLVIASCQ 

YSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCG 

LIWLLDYGSRNLTATKFKLYGITFTNPLVFISARD 

LVIVFTLCFPIVFFIGLLPQVNTFVMYLCEQLDIHI 

FGGNATTSLLAALYSFICSIVAVALLYGLCYGAL 

KDSWDGQHIPVLFSIFCGLLVAVSYHLSRQSSDP 

SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 

RNSVSERLQSDLVVCrVIGVLYFAIHVSTVFTVLQ 

PALKYVLYTLVGFVGFVTHYVLPQVRKQLPWH 

CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 

ALMTVAGLKLLRSSFSSPTYQYVTVIFTVLFFKF 
DYEAFSETMLLDLFFMSILFNKLWELLYKLQFVY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=l5oleucine, K=Lysine, L^Leudne, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T^Threonine, V=VaUne, W=Tryptophan, Y=Tyrosine, 
X^Unknown, "^^Stop codon, /^possible nudeotide deletion, 
V=possible nucleotide insertion 










TYIAPWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLGSAIFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VIVTKYILEGYSITDNSAASMLQVFDLRKVLTTY 

YVKGIIYYVTTSSKLEEWLANETMQEGLRLCAD 

RNYVDVDPTFNPNIDEDYDHRLAGISRESFCVIY 

LNWffiYCSSRRAKPVDVDKDSSLVTLCYGLCVL 

GRRALGTASHHMSSNLESFLYGLHALFKGDFRIS 

SIRDEWIFADMELLRKWVPGIRMSIKLHQDHFT 

SPDEYDDPTVLYEAIVSHEKNLVIAHEGDPAWRS 

AVLANSPSLLALRHVMDDGTNEYKIIMLNRRYL 

SFRVIKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILGGPISLGNIRNFIVSTWHRLRKGC 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

MSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNQ 

MEPSGQSGLACVQHGLPSSSSSSQSEPACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

KAGRNSWKDWSPQEGMEGHVIHRWVPCSRDPG 
TRSHIDKAVLLVQIDDkYVTVIETGVLELGAEV 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 
DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 
KNQSLFCWEIPVQIVSHL 


3187 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 
DGVnCEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 
lOSKSSKA WHOIT .MnVPVPFPTPFPDfSrK SGTNr 

PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 
KNQSLFCWEIPVQIVSHL 


3188 


A 


2 


3483 


PRVRTKLILLVNDKKRYERVGGGPKRLGRDVEM 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPYNNVQSRINTGRWCANBNAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQIEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSNIRDNVEMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTLKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERRIEEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEDLDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RIKLYNQENDINADELSEALLLIKAQKEQKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLMQHKINKDYQMEVEAVTRKMENLQQD 

YELKVEQYVHLLDIRAARIHKLEAQLKDL\YGTK 

QYKFKPEIMPDDSVDEFDEnHLERGENLFEIHIN 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

WRGLHPEYNFTSQYLVHVNDLFLQYIQKNTITL 

EVHQAYSTEYETIAACQLKFHEILEKSGRIFCTAS 

LIGTKGDIPNFGTVEYWFRLRVPMDQAIRLYRER 

AKALGYITSNFKGPEHMQSLSQQAPKTAQLSSTD 
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SEQID 

^^o: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Asparlie Acid, 
E>=<;intamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
I-Isoleucine, K=Lysine, Ir-Leudne, M°4tIethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serfne, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A^possible nucleotide deletion, 
V°possible nucleotide insertion 










STDGNLNELHITIRCCNHLQSRASHLQPHPYVVY 

KFFDFADHDTAIIPSSNDPQFDDHMYFPVPNINM 

DLDRYLKSESLSFYVFDDSDTQENIYIGKVNVPLI 

SLAHDRCISGIFELTDHQKHPAGTIHVILKWKFA 

YLPPSGSITTEDLGNFIRSEEPEWQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCIIPGPI 

SKNIKQPSEKERIEIIALSLNDSQVTMDDTIQRLFV 

ECRFySLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKENNKAKRDILKAILQKQEMPNRSLRFTVVS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNDDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


M75 


MKGSGWHLRSGMVGTLITTILPHWRRTAHVGTN 
ILTAVSYLKGLWMECVWHSTGIYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDWQNFYNPLLPSGMKFEIGQALYLGFISSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 

VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 

LSFFTPSTLGLNDKEDLGSKSVGEGPYSELAKLS 

GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 

GHEDLYKRYGGFLRRIRPKLKWDNQKRYGGFLR 

RQFKVVTRSQEDPNAYSGELFDA 


3191 


A 


29 


574 


GTSAGAQTKGALCQLKVPTEKLPSPLPTMADEID 

FTTGDAGASSTYPMQCSALRKNGFWLKGRPCK 

IVEMSTSKTGKHGHAKVHLVGIDIFTGKKYEDIC 

PSTHNMDVPNDaWDYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 

MSEEYAVAIKPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATWfflGSHGNPIYHLTE 

ANGLLEETTDGERSVGRISLYSKNGVACYLTNH 

GRRIPKDWEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVFTREEVRl^RIRNDPDDPEATKRLKL 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHIIPSGFMRVVELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPEIEPRGEGDHNHDTGEGGQGG 

BEPRGGRWDEDEQWSVWECEDCELIPADHVIV 

TVSLGVLKRQYTSFFRPGLPTEKVAAIHRLGIGTT 

DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 

PPELWYRKICGFDVLYPPERYGHVLSGWICGEEA 

LVMEKCDDEAVAmCTEMLRQFTGNPNlPKPRRI 

LRSAWGSNPYFRGSYSYTQVGSSGADVEKLAKP 

LPYTESSKTATK 


3193 


A 


1 


1928 


QLGTRRCLRGDKVTNAMQDFLVTNLEPRFIEPQT 
ANLSWFKDSNSTTPLIFVLSPGTDPAADLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSSIERGK 
WWFQNCHLAPSWMPALERUEHINPDKVHRDF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

CO iirsi aniiiiu 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

suti rcaiuuc ui 

peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D»Aspartie Add, 
E=Glutainic Acid, F^Pfaenylalanine, G=Glydne, H==Histidine, 
I=Isoleucine, K==Lysine, L^Leudne, M«Methlonine, 
N=Asparagine, P=Prollne, Q=Glutaniinc, R^Arginine, S=^erine» 
T-Threonine, V-Valine, W^^Tryptophan, Y=Tyrosinc» 
A— uniinvwiiy — oiop couoi]* /=pos5ioic Ducieoiioe acKuOO» 
\Fpossible nucleotide insertion 










RLWLTSLPSNKFPVSILQNGSKMTIEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFKSLLLSLCLFHG 

NALERRKFGPLGFNIPYEFTDGDLRICISQLKMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRCI 

MNILEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 

GYLSYIKSLPLNDMPEIFGLHDNANITFAQNETPA 

LLGTIIQLQPKSSSAGSQGREEIVEDVTQNILLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 

LLQVITQTLQDLLKALKGLWMSSQLELMAASL 

YNNTVPELWSAKAYPSLKPLSSWVMDLLQRLDF 

LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 

KFVISIDTISFDFKVMFEAPSELTQRP)QVGCYIHG 

LFLEGARWDPEAFQLAESQPKELYTEMAVIWLL 

PTPNRKAQDQDFYLCPIYKTLTRAGTLSTTGHST 

NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHRIPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPWPADLINH 

ANREGWTAAHIAASKGFKNCLEILCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRIS 

VGEIEPSNYGSDDLECENTICALNIRKQTSWDDFS 

KAVSQALTNHFQAISSDGWWSLEDVTCNNTTDS 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEHITVLLSGPQEGCLSSVTYASMIPLQMM 

QNYLRLVEQYHNVBFHGPEGSLQDYIVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKLLEKMSSERDGLGSDDGVCTKI 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERIHTQVKPYECTECG 

KTFSKSTHLLQHLUHTGEKPYKCMECGKAFNRR 

SHLTRHQRIHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYnHTGE 

KPYECIECIECGKAFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYIIHTGEKPYKCMECG 

KAFNRRSHLKQHQRIHTGEKPYECSECGKAFTH 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

HFSIHTGEKPYECVECGKAFNRSSHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHSIIHTGEKPYEC 

SECGKAFmOSSLTHHQRIHTGRNPTIVTDVGRP 

FMTAQTSVNIQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTWLFVPQQ 

EAWVVERMGRFHRILEPGLNILIPVLDRIRYVQSL 

KEIVINVPEQSAVTLDNVTLQIDGVLYLRJMDPY 

KASYGVEDPEYAVTQIAQTTMRSELGKLSLDKV 

FRERESLNASIVDAINQAADCWGIRCLRYEIKDIH 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

INVAEGKKQAQILASEAEKAEQINQAAGEASAVL 

AKAKAKAEAIRILAAALTQHNGDAAASLTVAEQ 

YVSAFSKl^KDSNTILLPSNPGDVTSMVAQAMG 

VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 



wo 01/57190 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lo iirsi amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

aUU rcsiiiiic Ol 

peptide 
sequence 


Amino acid sequence (A^^AIanine C^Cysteine, D=Aspartic Add, 
E^GIutamic Acid, F=Phenylalanine, G=Glycine, H»Histidine, 
l-Isoleucine» K=Ly5ine, JL=>Leucine, M=Methionine» 
N=Asparagine, P=Proline» Q==Glutamine, R'^Arginine, Serine, 
T=Threonine, V^Valine, W^Tryptophan, Y^Tyrosine, 
A— udkiiottiI} — oiop coQoii) /^possiDic Duciconac ci«cnoii» 
V^ssible nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKVVFEGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQIELMEKITRDSSLEVLHE 

MDDYGNTPLHCAVEKNQIESVKFLLSRGANPNL 

RNFNMMAPLHIAVQGMNNEVMKVLLEHRTDDV 

M.EGENGNTAVIIACTTNNSEALQILLNKGAKPC 

KSNKWGCFPIHQAAFSGSKECMEIILRFGEEHGY 

SRQLHINFMNNGKATPLHLAVQNGDLEMIKMCL 

DNGAQIDPVEKGRCTAIHFAATQGATEIVKLMIS 

SYSGSVDIVNTTDGCHETMLHRASLFDHHELAD 

YLISVGADINKIDSEGRSPLILATASASWNIVNLL 

LSKGAQVDIKDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSIHSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKVVQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTNLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNADIVLNKQQASFLHLALHNK 

RKEWLTIIRSKRWDECLKIFSHNSPGNKCPITEM 

lEYLPECMKVLLDFCMLHSTEDKSCRDYYIEYNF 

KYLQCPLEFTKKTPTQDVIYEPLTALNAMVQNN 

RIELLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGLIPMTILVVNIKPGMAFNSTGIINETSDHSm 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNYFMDISNVLEWnYTTGIIFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGIFIVMLE 

VILKTLLRSTVVFIFLLLAFGLSFYILLNLQDPFSS 

PLLSIIQTFSMMLGDINYRESFLEPYLKNELAHPV 

LSFAQLVSFTIFVPIVLMNLLIGLAVGDIAEVQKH 

ASLKRIAMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFHIFCFLFCTGEIRQEIPNADKS 

LEMEILKQKYRLKDLTFLLEKQHELIKLnQKMEn 

SETEDDDSHCSFQDRFKKEQMEQKNSRWNTVLR 

AYKAKTHHLEP 


3198 


A 


51 


2177 


KEKSLHHVDQRPPLWHPGRPGTSQSAAMNASSE 

GESFAGSVQIPGGTTVLVELTPDIHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

VPATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 

YLPTESNENQTATVISLPAKSRTKKPTTPPAQKRL 

NCCYPGCQFKTAYGMKDMERHLKIHTGDKPHK 

CEVCGKCFSRKDKLKTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLRIHSDERPFKCQICPYASRN 

SSQLTVHLRSHTGDAPFQCWLCSAKFKISSDLKR 

HMRVHSGEKPFKCEFCNVRCTMKGNLKSHIRIK 

HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECSYSCSSKAALRIHERIHCTVRPFKCa^YCS 

FDSKQPSNLSKHMKKFHGDMVKTEALERKDTG 

RQSSRQVAKLDAKXSFHCDICDASFMREDSLRS 

HKRQHSEYNESKNSDVTVLQFQIDPSKQPATPLT 

VGHLQVPLQPSQVPQFSEGRVKBVGHQVPQANT 

IVQAAAAAVNIVPPALVAQNPEELPGNSRLQILR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 



wo 01/57190 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid resdne of 
peptide 
sequence 


Amino acid sequence (A'=Alanine OCystdne, INAspartic Add, 
E=Glutamic Add, F^Phenylalanine, &=G|ydne, H=Histidine, 
I=Isoleudne, KHLysine, I^Leudne, M=Methionine, 
N=Asparagine, P<=Proline, (^Glutamine, R=>Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X==Unkttown, *=Stop codon, ^pos$ii>le nndeotide deletion, 
\Fpossible nudeotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSGITCTD 

FEGLNALIQEGTAEVTWSDGGQNIAVATTAPPV 

FSSSSQQELPKQTYSnQGAAHPALLCPADSIPD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSLICPCPRPAD 

WSILQGTDWSILQSADWCIYNPLARHRALTGVFL 

QSADWCTYNPLARQKSSPSPHSTQEVQLASPLTR 

RPNKKDSAERNHRPAREGSVAQRQPNPAALEKA 

EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRWGV 

LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 

LCSLPIAVAALLCPGSGPGAQSGLEFVERPPPSPL 

AWLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGVVGGEMTTLVLDNGAYNAKIGY 

SHENVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 

GLFYILPFQKGYLVNWDVQRQVWDYLFGKEMY 

QVDFLDTNIIITEPYFNFTSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCCIIVDSGYSF 

TfflVPYCRSKKKKEAIIRINVGGKLLTNHLKEIISY 

RQLHVMDETHVINQVKEDVCYVSQDFYRDMDI 

AKLKGEENTVMIDYVLPDFSTIKKGFCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSDIGIQE 

MGIPEAIVYSIQNLPEEMQPHFFKNIVLTGGNSLF 

PGFRDRVYSEVRCLTPTDYDVSVVLPENPITYAW 

EGGKLISBNDDFEDMWTREDYEENGHSVCEEK 

FDI 


3200 


A 


3 


307 


AVQRIRHEMNIFRLTGDLSHLAAIVILLLKIWKTR 

SCAGISGKSQLLFALVFTTRYLDLFTSFISLYNTS 

MKVWYAIHRNVFHLQCTGLWTLNLCQLCIFN 


3201 


A 


1 


469 


IRHEGRGQRGKMELVQVLKRGLQQITGHGGLRG 

YLRVFFRTODAKVGTLVGEDKYGNKYYEDNKQ 

FFGRHRWVVYTTEMNGKNTFWDVDGSMVPPE 

WHRWLHSMTDDPPTTKPLTARIG?IWTNHKFNVT 

GTPEQYVPYSTTRKKIQEWIPPSTPYK 


3202 


A 


144 


840 


NSSQRMATHALEIAGLFLGGVGMVGTVAVTVM 

PQWRVSAFIENNIVVFENFWEGLWMNCVRQAM 

RMQCKIYDSLLALSPDLQAARGLMCAASVMSFL 

AFMMAILGNIKCTRCTGDNEKVKAHILLTAOnFn 

TGMWLIPVSWVANAIIRDFYNSIVNVAQKRELG 

EALYLGWTTALVLIVGGALFCCVFCCNEKSSSYR 

YSIPSHRTTQKSYHTGKKSPSVYSRSQYV 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHKVKARLTKKDS 


3204 


A 


1808 


668 


PESAPLPAFISSRILPAAWRNWCSYVVTRTISCHV 

QNGTYLQRVLQNCPWPMSCPGSSYRTVVRPTYK 

VMYKTVTAREWRCCPGHSRVSCEEVAGSSASLE 

PMWSGSTMRRMALRPTAFSGCLNCSKVSELTER 

LKVLEAKMTMLTVffiQPVPPTPATPEDPAPLWGP 

PPAQGSPGDGGLQDQVGAWGLPGPTGPKGDAG 

SaiGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 

PPGPPGPMGPPGPPGPTGVPGSPGHIGPPGPTGPK 

GISGHPGBKGERGLRGEPGPQGSAGQRGEPGPKG 



wo 01/57190 
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SEQH) 
NO: 


Method 


Predicted 

lieginniDg 

nucleotide 

location 

corresponding 

to first amino 

aad residue of 

peptide 

seqaence 


Predicted end 
Dueleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
seqaence 


Amino acid sequence (A^AIanine OCysteine, I>=Asp8rtic Acid, 
E>K;iutamic Acid, F==Pbenylalanine, G«GlyciDe, H'^Hbtidine, 
I=lsoieucine, K<°Lysine, Lr=Leudne, M-Methionine, 
NsAsparagine, F»Proline, Q^Glutamine, R=Arginine, S=Serine, 
T>Threonine, V-Valine, W=Tryptoplian, Y=Tyrosine, 
X^Unlcnown, *=8top codon, ^possible nucleotide deletion, 
V=possible nudeotide insertion 










DPGEKSHWGEGLHQLREALKILAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNVNSIYHTVWKFFCRDHFGWREYPESVIRLIEE 

ANSRGLKEVRFMMWNNHYILHNSFFRREKRRP 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQIICP 

DGVTSANFYPETWVYMHPSQDFIQVPVSAEDKS 

YRIIYNLFHKTVPEFKYRILQILRVQNQFLWEKY 

KRKKEYMNRKMFGRDRIINERHLFHGTSQDVVD 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKSSKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHQLFMSSLLMDLKYKKL 

FAVRFAKNYERLQSDYVTDDHDREFSVADLSVQ 

IFTVPSLARMLITEENLMSIIIKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHIEMEPBWEAAFTLQMKLTHVISMMQDWC 

ASDEKVLIEAYKKCLAVLMQCHGGYTDGEQPIT 

LSICGHSVETIRYCVSQEKVSIHLPVSRLLAGLHV 

LLSKSEVAYKFPELLPLSELSPPMLIEHPLRCLVL 

CAQVHAGMAVRRNGFSLVNQIYYYHNVKCRRE 

MFDKDVVMLQTGVSMMDPNHFLMIMLSRFELY 

QIFSTPDYGKRFSSEITHKDWQQNNTLIEEMLYL 

IIMLVGERFSPGVGQVNATDEIKREIIHQLSIKPM 

AHSELVKSLPEDENKETGMESVIEAVAHFKKPGL 

TGRGMYELKPECAKEFNLYFYHFSRAEQSKAEE 

AQRKLKRQNREDTALPPPVLPPFCPLFASLVNILQ 

SDVMLCIMGTILQWAVEHNGYAWSESMLQRVL 

HLIGMALQEEKQHLENVTEEHWTFTFTQKISKP 

GEAPKNSPSILAMLETLQNAPYLEVHKDMIRWIL 

KTFNAVKKMRESSPTSPVAETEGTIMEESSRDKD 

KAERKRKAEIARLRREKIMAQMSEMQRHFIDEN 

KELFQQTLELDASTSAVLDHSPVASDMTLTALGP 

AQTQVPEQRQFVTCILCQEEQEVKVESRAMVLA 

AFVQRSTVLSKNRSKFIQDPEKYDPLFMHPDLSC 

GTHTSSCGHIMHAHCWQRYFDSVQAKEQRRQQ 

RLRLHTSYDVENGEFLCPLCECLSNTVIPLLLPPR 

NIFNNRLNFSDQPNLTQWIRTISQQIKALQFLRKE 

ESTPNNASTKNSENVDELQLPEGFRPDFRPKIPYS 

ESKEMLTTFGTATYKVGLKVHPNEEDPRVPIMC 

WGSCAYTIQSIERILSDEDKPLFGPLPCRLDDCLR 

SLTRFAAAHWTVASVSVVQGHFCKPFASLVPND 

SHEELPCILDIDMFHLLVGLVLAFPALQCQDFSGI 

SLGTGDLHIFHLVTMAHnQILLTSCTEENGMDQE 

NPPCEEESAVLALYKTLHQYTGSALKEIPSGWHL 

WRSVRAGIMPFLKCSALFFHYLNGVPSPPDIQVP 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLIES 

WCRNSEVKRYLEGERDAIRYPRESNKLINLPEDY 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alaiiine OCysteine, I>=Aspartic Add, 
E=Glutamic Acid, F=Pbenylalanine, G^Glycine, H=Histidiiie, 
I=IsoIeucine, K=Lysine, lr=Leucine, M=Methionme, 
N=Asparagine, P=Proline, Q^GIutamine, R^Arginine, S=Scrin^ 
T=Threonine, V=Valine, W=Tryptophaii, Y=a"yn)sine, 
X=Unkno>yD, *=Stop codon, ^=possible nudeotide deletion, 
^possible nucleotide insertion 










RRGNPLHLCKERFKKIQKLWHQHSVTEEIGHAQ 
EANQTLVGIDWQHL 


3207 


A 


49 


963 


QLSPSQAPAGAQEVARRVTVGSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRltPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNITWQAKLAKNY 

GMTRMDPYCRLRLGYAVYETPTAHNGAKNPRW 

NKVIHCTVPPGVDSFyLEIFDERAFSMDDRIAWT 

HITIPESLRQGKVEDKWYSLSGRQGDDKEGMTNL 

VMSYALLPAAMVMPPQPWLMPTVYQQGVGY 

V r 1 1 OMr A V C br V F V AL»r r AA V In A vr KUoii-b 

DLKAIQDMFPNMDQEVIRSVLEAQRGNKDAAIN 
SLLQMGEEP 


3208 


A 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINTLS 
AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 
GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

vhftglfsvaflgrrlvlsqwlgilatiaglwv 

gladllskhdsqhklsevitgdlliimaqnvaiq 

mvleekfvykhnvhplravgteglfgfvilslll 

vpmyyipagsfsgnprgtledaldafcqvgqqp 

luvallgnissiaffnfagisvtkelsattrmvl 

T\OT nnr\r\nwr A t CT at /^iijt* a t?tt a t r\Tf /"•'CT tt t f /^t* 

UbLRl VVlWALDLALOWfcArliAJL(^lijUrl-.iLJ_,llj 1 

alynglhrpllgrlsrgrplaeeseqerllggtr 

TPINDAS 


3209 


A 


104 


1999 


akwslkefscfwrrekpvsslsslqvkaeasw 

dsavhgcpqlsrgtpvderlflivrvtvqlshpa 

dmqlvlrkricvnvhgrqgfaqsllkkmshrss 

ipgcgvtfeivsnipedaqgveerealarmaanv 

enpasadsbayiekylrsvlavenlltldrlrqe 

vavkeqltgkgklsrrsisspnvnrlsgsrqdlip 

syslgsnkgrwesqqdvsqttvsrgiapapalsv 

spqnnhspdpglsnlaasylnpvksfvpqmpkll 

kslfpvrdekrgkjeipsplahqpvprimvqsaspdi 

rvtrmeeaqpemgpdvlvqtmgapalkicdkp 

akvpspppviavtavtpapeaqdgppsplseassg 

yfshsvstailsdalgpgldaaappgsmptapea 

epeapishpppptavpaeeppgpqqlvspgrerpdl 

eapapgspfrvrrvraselrsfsrmlagdpgcsp 

gaegnapapgaggqalasdseeadevpewlreg 

efvtvgahktgwryvgpadfqegtwvgveld 

f Do/^vxT^l^lOT/^m/■/^v^?o/^TD^2■v/^T t I7i>i>d?i/i7i? 
LrouKJNJL/uoiutjJvt^ i r KL-i\JrO i LiLL VKr oK VKK 

ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 

LTAALAKADRSHKNPENRKSWAS 


3210 


A 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALWS 
i^/^rv/nvA/VTTiOA/'DOT A Aril 1 criCT Arii riA vr\T v 

QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGNDELPAVNLKVILLGHWLLTTWGCIVFSGSYA 
WANFTILALGVWAVAQRDSBDAISMFLGGLLATI 
rLLil Vrllolr Y rK V oL» 1 JJ J (aKr u V OMAii/al^JLJLiS-rjL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
TIDSAEAPADPFAVPEGRSQDARGY 




A 


i 




ALKFNIMEFRSWCPGWNTMARSRLTATSTSRVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 
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S£QU> 
NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
aad residue of 
peptide 
sequence 


Amino add sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E>=:Glutainic Acid, F=Pbenylalanine, G=Glycine, H=Hlstidine, 
I-Isoleucine, K=LysiDe, LrLeucine, M^Metliionine, 
N=Asparagine, P=Proline, Q^GIutamine, R°Arginine, S^Serine, 
I^Threonine, V=Valine, W=TryptDpban, Y=Tyrosine, 
X=UDfcDOtvn, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










AFQNSSEREDCNNGEPPRKUPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDffiCGACLRVLEGHEELVRClRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKUQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGNIMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAG1LCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTELIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3214 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKnQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNWDFDDKYTVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

aCIC] rcSKluc OI 

peptide 
sequence 


Amino acid sequence (A»Alaniiie OCysteine, D=Aspartic Add, 
OGiutamic Add, P>FiienylalaDine, G^GIydne, H-Histtdine, 
I»I$oleudne, K^Lysine, L-Leudne, M-Methioolne, 
N^Asparagine, P^Proline, Q=GIatamine, R=>Arginlne, &«Serine, 
T=Threonine^ V=Vallne, W^'Tryptopiian, Y=Tyrosine, 
X— Unknown, *=Stop codoD, A^possible nudcotide ddetion, 
V=possibIe nucleotide insertion 










LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAMAAN 

LSRKGPALQEAYVRVVTEKSPTDWALFTYEGNS 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

KDPNSGLPKFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHVTINARAEEDVEPECIMEKVAKA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEIKRYGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERBLREAARREQRYQEQGGEASPQ 

RTWEQQQEVVSRNRNEQESAVHPREIFKQKERA 

MSTTSISSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

QGLCARALYDYQAADDTEISFDPENLITGIEVIDE 

GWWRGYGPDGHFGMFPANYVELIE 


3216 


A 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADLSW 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVRVVDNSALGNSPYHRAPRCIHVYKKN 

GVGKVGDQILLAIKGQKKKALIVGHCMPGPRMT 

PRFDSNNWLIEDNGNPVGTRIKTPIPTSLRK31EG 

EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNVVQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMIQCKHFVTQYEPVLffiSLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3219 


A 


1623 


572 


TSAEGWKGCTCTFKDRSKLREHLRSHTQEKVVA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to lirst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<=Alanlne C=Cysteine^D=Aspartic Acid, 
E^GIutamic Acid, F-Phenylalanine, G<°6lycine, H°Histidine, 
l^lsoleucine, Ki'Lysine, Lr^Leuclne, M=Metbionine, 
N°*Asparagine, PHProline, QoGlutamine, R-Arginine, S*Serine, 
T°Tlireonine, V=Valine, W«»Tryptophan, Y<^roslne, 
X'Uttknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










CPTCGGMFANNTKFLDHIRRQTSLDQQHFQCSH 

CSKJU^ATERLLRDHMRNHVNHYKCPLCDMTCPL 

PSSLRNHMRPRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGIWLTVHLRK 

KHQFKWPSGHPRFRYKEHEDGYMRLQLVRYES 

VELTQQLLRQPQEGSGLGTSLNESSLQGIILETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHW 

NQTNAQGQQEIVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 


745 


SLGIPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENVVDREQIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HLANGHVVPIKPQVKGVVREENKVRAVPTWAS 

VQVVDDPGSLASVESPGTPKETPIEREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNRIPPDAYQPYLSPGTPQLEFSA 

FGAFGKPSSLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGVVRWEYFRLR 

PLRFRAPDEPQQAQVPHVWGWEVAGAPALRLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASGITGSYSVSESPFFSPI 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

PSDGINSEVLEAIRVTRHKNAMAERWESRIYASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVINCADNTGAKNLYnSVKGlKGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRKS 
YRRKDGVFLYFEDNAGVIVNNKGEMKGSAITGP 
VAKECADLWPRIASNAGSIA 


3222 


A 


207 


1321 


PLEPLHPANRSPATMAELQEVQITEEKPLLPGQTP 

EAAKTHSVETPYGSVTFTVYGTPKPKRPAILTYH 

DVGLNYKSCFQPLFQFEDMQEHQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 

FSHIGVGVGAGAYILARYALNHPDTVEGLVLINI 

DPNAKGWMDWAAHKLTGLTSSIPEMILGHLFSQ 

EELSGNSELIQKYKNIITHAPNLDNBBLYWNSYNN 

RRDLNFERGGDITLRCPVMLVVGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKYFLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 

GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 

EQPPETAAQRCFCQVSGYLDDCTCDVETIDRFNN 

YRLFPRLQKLLESDYFRYYKVNLKRPCPFWNDIS 

QCGRRDCAVKPCQSDEVPDGIKSASYKYSEEAN 

NLIEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADDIQSPEAEYVDLLLNPERYTGYK 

GPDAWKIWNVIYEENCFKPQTIKRPLNPLASGQG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, ]>=Aspartic Add, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycinc, H=Histldine, 
l=Isoleucine, K-Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, 0=Glutamine, R'^^Arginine, S^erine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X^Unknown, ^^'Stop codon, /^possible nucleotide deletion, 
\==possibIe nucleotide insertion 










TSEENTFYSWLEGLCVEKRAFYRLISGLHASINV 

HLSARYLLQETWLEKKWGHNITEFQQRFDGILTE 

GEGPRRLKNLYFLYLIELRALSKVLPFFERPDFQL 

FTGNKIQDEENKMLLLEILHEIKSFPLHFDENSFF 

AGDKKEAHKLKEDFM.HFmSRIlvroC^ 

RLWGKLOTOGT GTAT KIT FSFKT TANMPF9nP<2Y 

EFHLTRQEIVSLFNAFGRISYKCERIRKTSKNLLQ 
NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 

SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 

LRKFKLVFLGEQSVGKTSLITRFMYDSFDNTYQA 

TIGIDFLSKTMYLEDRTVRLQLWDTAGQERFRSL 

IPSYIRDSTVAWVYDITNLNSFQQTSKWIDDVRT 

LSVMFIETSAKTGYNVKQLFRRVASALPGMENV 

QEKSKEGMIDIKLDKPQEPPASEGGCSC 


3225 


A 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKRVA 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIfflWDKVrVDGSDMEEWPCIASKD 

TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 

GSQCQSASSGNECmGVWKSDPKAKSVQSSNST 

TENIWGLGNWRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFWSGREQAQIHNTDGP 

KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNNNRSTGGSWNFGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQIKQDTV 

WDffiEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTCWKDPKNTGG 

WNDYKNNNSSNWGGGRPDEKTPSSWNENPSKD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDIDD 

GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKKFDVDKRAMNLG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

PQFISPQVSASMLKQFPNSGLSPGLFNVGPQLSPQ 

QIAMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 

QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 

QPGMKHSPSHPVGPKPHLDNMVPNALNVGLPDL 

QTKGPIPGYGSGFSSGGMDYGMVGGKEAGTESR 

FKQWTSMMEGLPSVATQEANMHKNGATVAPGK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locatioD 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine C=Cysteine, D=Aspartic Acid, 
E==Glutaroic Acid, F^Phenylalanine, G=Glyclne, H=Histidine, 
I^'Isoleucine, K^Lysinc, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R^Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptopban, Y^Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










TRGGSPYNQFDnPGDTLGGHTGPAGDSWLPAKS 

PPTNKIGSKSSNASWPPEFQPGVPWKGIQNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHNPTHLSNKMWKl^HISSRNTTPL 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

ASASTWSDGGSVRPSYWLVLHNLTPQIDGSTLRT 

ICMQHGPLLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTILAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWOSLETGONOSDPVGPALNLFG 

GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 

SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTFLP 

PSSLPPFLQIVDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVELARWTLMLLLSTAMYG 

AHAPLLALCHVDGRVPFRPSSAVLLTELTKLLLC 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG . 

ANNNLVIYLQRYMDPSTYQVLSNLKIGSTAVLY 

CLCLRHRLSVRQGLALLLLMAAGACYAAGGLQ 

VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCLI 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 

LGLHAGGGSGPGLLEGFSGWAALWl SO AT TsiriT 

LMSAVMKHGSSITRLFWSCSLVVNAVLSAVLL 

RLQLTAAFFLATLLIGLAMRLYYGSR 


3227 


A 


1 


679 


RSTRARTRRPGLRAVPLPVGGFLGKMKWVWAL 
LLLAALGSGRAEKDCRVSSFRVKENFDKARFSGT 

WAMAKKDPEGLFLQDNIVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLOKGNDDHWTVDTDYDTVAVOY 

ATXA^ X TT VJ T r\.\JX 1-/V^X^VJ1^ l^JUrl. X VV Jl V JL/ X Xtf X U X X £\, V X 

SCRLLNLDGTCADSYSFVFSRDPNGLPPEAQKrV 
RQRQEELCLARQYRLIVHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 

LKCVVVGDGAVGKTCLLMSYANDAFPEEYVPT 

VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 

RPLSYPNTDVFLICFSVVNPASYHNVQEEWVPEL 

KDCMPHVPYVLIGTOIDLRDDPKTLARLLYMKE 

KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 

VFDEAILTIFHPKKKKKRCSEGHSCCSn 


3229 


A 


25 


722 


AISAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 

QWRFVDVLGLEEESLGSVPAPACALLLLFPLTAQ 

HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 

EDRAKCFEKNEAIOAAHDAVAOEGOCRVDDKV 

NFHFILFNNVDGHLYELDGRMPFPVNHGASSEDT 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 

RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 

RAQQIAQLYGRLYSESSRRVLLGRLWRRLHGRP 

GHASALMAALAGVFVWDEERIQEEELQRSINEM 

KRLEEMSNMFQSSGVQHHPPEPKAQTEGNEDSE 

GKEQRWEMVMDKKHFKLWRRPITG'raLYQYRV 

FGTYTDVTPRQFFNVQLDTEYRKKWDALVIKLE 

VIERDVVSGSEVLHWVTHFPYPMYSRDYVYVRR 

YSVDQENNMMVLVSRAVEHPSVPESPEFVRVRS 

YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D^Aspartic Acid, 
£=Glutamic Acid, F^'Phenylalanine, G=Glycmc, H^^Histidine, 
I=]soleucine, K^Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=ProHnc, Q=Glutamine, R=Arginine, SsSerine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unkno>vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










I ^ V o w lYL V oDVjiyjLrJL^Jr J^£>JNX*JtjiYi^ i J-*rk/\lvLN Jiocilv V 
KDYISAKPLEMSSEAKA-regSSERKNEGSCGPAR 
ffiYA 


3231 


A 


2117 


590 


FVPEPPEAGASSPCAPGDPDMSFRKWRQSKFRH 

VFGQPVKM)QCYEDIRVSRVTWDSTFCAVNPKF 

LAVIVEASGGGAFLVLPLSKTGRIDKAYPTVCGH 

TGPVLDIDWCPHNDEVIASGSEDCTVMVWQIPE 

NGLTSPLTEPVWLEGHTKRVGIIAWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

VSWNHNGSLFCSACKDKSVRIIDPRRGTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

LWDPENLEEPMALQELDSSNGALLPFYDPDTSV 

YYVCGKGDSSIRYFEITEEPPYIHFLNTFTSKEPQR 

GMGSMPKRGLEVSKCEIARFYKLHERKCEPIVM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 

DADPILISLREAYVPSKQRDLKISRRNVLSDSRPA 

jVlArOaoJtlL.vjAJrAol 1 lAAUAlrouoLAKAOilAO 

KLEBVMQELRALRALVKEQGDRICRLEEQLGRM 

ENGDA 


3232 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 

GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 

QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 

GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 

MKclJAllLt'aJr loJsl VLl VAArOVlbrlVlLVVV VI 

ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 

ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3233 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 

GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 

QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 

GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 

MKIJJJA 1 ILror 1 bJb 1 V 1 V AAr u Vliarl VILV V 

n.VGWSLRFKCRKSKESEDPQKPGSSGLSESCST 

ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNIVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WMEANQHSLNBLGQKVSMHYSDPKPKINEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTHLKNLNPHSTMDSILGA 

LAPYAVLSSSNVRVIKDKQTQLNRGFAFIQLSTIE 

AAQLLQBLQALHPPLTIDGKTrNVEFAKGSKRDM 

ASNEGSRISAASVASTAIAAAQWAISQASQGGEG 

TWATSEEPPVDYSYYQQDEGYGNSQGTESSLYA 

HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

nSYTTMWAVT KQPT nSPTHPSSAl PPAT5PTAOP 

SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 
NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C^^Cysteine^ B^Aspartic Acid, 
£=GIutamic Add, F^Pfaenylalanine, G==Glycine, H=Histidine, 
I==Isoleucine, K=Lysine, lj=Leucine, M^IVIetbionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S^^erlne, 
T=Threonine, V=Valine, W^Tryptophan, Y^Tyrosinc, 
X^Unknown, *=Stop codon, Mpos^ble nucleotide deletion, 
V=possibIe nucleotide insertion 










GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 

RWARSLNKQKENFKNSFQPISSLRDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

QKLACLLCRRQFPSKEALIRHQQLSGLHKQNLEI 

HRRAHLSENELEAI^KNDMEQMKYRDRAAERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

oJL^iNlOoJtSiVll^l^AlVlO W V 1 JrlJCrA 

QTRVRGSGLGARGSSYGVTSTESYKETLHKTMV 
TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVC3RPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRLGADPAHQDRHGDTALHAAARQG 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKLQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

uIJrilAIVlAAAL V AKurrLbcl^uAJLKKl LKVv^t^ V 

RWHPDRFLQRFRSQIETWELGRVMGAVTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQELPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLNPAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 

KRKEPVFHFFCDTC3DRGFKNQEKYDKHMSEHTK 

CPELDCSFTAHEKIVQFHWRNMHAPGMKKIKLD 

TPEEIARWREERRKNYPTLANIERKKKLKLEICEK 

RGAVLTTTQYGKMKGMSRHSQMAKIRSPGKNH 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVLmSDSESDKEiSKPQHSVIPKEVTPALCSL 

Moo I Ool^ovJoiioJcir liii 1 r liv 1 JtiAJJ V L. AilJN V 1/JJoo 

APKSPSQDVKATVRNFSEAKSENRKKSFEKTNPK 
REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 

RRRGRWSRKKMSLKSERRGIHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KXThffiKTRKVTTVKKFFSASSRVGSKKEIQEAKA 

PSPSINRQTSIETDRVSKEFIEFLKTFHKTGQEIYK 

QTKLFLEGMHYKRDLSffiEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV 

NEDIPEVSDMWKAITDIIEMDSKRVPRDKLACIT 

KCSKHIFNAIKITKNEPASADDFLPTLIYIVLKGNP 

PRLQSNIQYITRFCNPSRLMTGEDGYYFTNLCCA 

VAFEEKLDAQSLNLSQEDFDRYMSGQTSPRKQEA 

I3Q\X/Qpr\ A pT r^\rv i\KJr\rv>Jl riT T QOl 'Kn7PrM7'DTN>rKT 
Ero W ol^UA^i^O V Jvi^JVl 1 lUN Jji^JjJ-»o\^l-»ISxiKv^lilviMN 

EAKKLEKDLIDWTDGIAREVQDIVEKYPLEIKPP 
NOPLAAIDSENVENDKLPPPLOPOVVAG 


3238 


A 


1373 


449 


VLSVCPTGVFRPAPCRMAFMKKYLLPILGLFMA 
YYYYSANEEFRPEMLQGKKVrVTGASKGIGREM 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nndeolide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
iocation 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A^AIanine OCystdne, 'D=Aspartic Add, 
E=Glutamic Add, F=Phenylalanine, G=<Slydne,H=Hisiidine, 
Msoleudne, K<=Lysine, Lr°Leudne, M^Methionfne, 
N='Asparagine,P<°Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W^H'ryplopban, Y=Tyrosine, 
X=Unkno'wn, *=Stop codon, ^possible nudeotide deletion, 
V°possible nucleotide insertion 










AYHLAKMGAHVVVTARSKETLQKVVSHCLELG 
AASAHYIAGTMEDMTFAEQFVAQAGKLMGGLD 
MLILNHITNTSLNLFHDDIHHVRKSMEVNFLSYV 
VLTVAALPMLKQSNGSIVWSSLAGKVAYPMVA 
AYSASKFALDGFFSSIRKEYSVSRVNVSITLCVLG 
LIDTETAMKAVSGIVmiQAAPKEECALEIIKGGA 
LRQEEVYYDSSLWTTUJKNPCRKILEFLYSTSYN 
MDRFINK 


3239 


A 


213 


422 


ERTMQLEIKVAU4FIIFYLYNKLLW/QPLKKK*EA 
HWYPDKPLKGSGFHT/GEMVDPVGELAAKRSGL 
TVED 


3240 


A 


1255 


1425 


HESYHVNPNLCNPVAPTSGAHSIG*KWPSWLGA 
VAHSCNPSTLVGRGGRITRGQELR 


3241 


A 


161 


547 


PAGIGRSTAKIPGTPGSLEMENLKSGVYPLKEAS 
GCPGADRNLLVYSFYEKGPLTFRDVAIEFSLEEW 
QCLDTAQQDLYRKVMLENYRNLVFLAGIAVSKP 
DLITCLEQGKEPWNMKRHAMVDQPPGR 


3242 


A 


50 


241 


PLPARGKSTLPATFCSPSAPELASMSVVPPNRSQT 
GWPRGVTQFGNKYIQQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGLIWGLMLLHYTFQQPRHQSSVKLREQI 
LDLSKRYVKALAEENKNTVDVENGASMAGYGK 
ITVEYF 


3244 


A 


37 


1391 


VLMDGRMMRSMRLREEESPGPSHTASCLCGSAP 

CILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSP 

GVESQLYKLPWVCEEGAGIPTVLQGHIDCGSLLG 

YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 

AIQNGFWFFKFLELVGLTVGAFYIPDGSFTNIWFY 

FGVVGSFLFE.IQLVLLIDFAHSWNQRWLGKAEE 

CDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYT 

EPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQDA 

QPNSGLLQASVITLYTMFVTWSALSSIPEQKCNP 

HLPTQLGNETWAGPEGYETQWWDAPSr/GLIIF 

IXCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 

QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 

ASLHVhdMTLTNWYKPGETRKMISTWTAVWVKI 

CASWAGLLLYL 


3245 


A 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAHQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 
DLDAIWGIWEAAAGAGALITLLLMLILLVRLPF 
FKEKEKKSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HEVCGSGCCCHCCAGGPVARQKALPRLRGVMS 

RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 

LYTGKPNLVNGLQARTFGIWTLLSSVIRCLCAIDl 

HNKTLYHITLWTFLLALGHFLSELFVYGTAAPn 

GVLAPLMVASFSILGMLVGLRYLEVEPVSRQKK 

RN 


3247 


A 


1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEENSV 

THHEVKCQGKPLAGIYRKREEKRNAGNAVRSA 

MKSEEQKIKDARKGPLVPFPNQKSEAAEPPKTPP 

SSCDSTNAAIAKQALKKPIKGKQAPRKKAQGKT 

QQNRKLTDFYPVRRSSRKSKAELQSEERKRIDELI 

ESGKEEGMKIDLIDGKGRGVIATKQFSRGDFVVE 

YHGDLIEITDAKKREALYAQDPSTGCYMYYFQY 

l^KTYCVDATRETNRI^RLINHSKCGNCQTKLH 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

loeation 

corresponding 

to first amino 

acio rcsiuue oi 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepiioe 
sequence 


Amino acid sequence (A-AIanine C=Cysteine, D^Aspartic Add, 
E^Glutamic Add, F=Phenylalanine, G=G]ydne, H^Histidine, 
I=IsoIeucine, K-Lysine, L^Leucine, M^Methionine, 
N^Asparagine, P^Proline» Q^GIutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Vallne, W=Tryptoplian, Y^Tyrosinc, 
X~Unknown, *=Stop codon, ^possible nucleotide deletion, 

\ss±nACCl^lA w^%mm^A^4Z^A SnfrAw4*An 

v*-possiDie nucieouoe insertion 










DEDGVPHLILIASRDIAAGEELLYDYGDRSKASIE 
AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 

VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 

PDIGEANAMCLATCTRDGKPSARMLLLKGFGKD 

GFRFFTNFESRKGKELDSNPFASLVFYWEPLNRQ 

VRVEGPVKKLPEEEAECYFHSRPKSSQIGAVVSH 

QSSVIPDREYLRKKNEELEQLYQDQEVPKPKSW 

GGYVLYPQVMEFWQGQTNRLHDRIVFRRGLPTG 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRKLFIGGLSFETTODSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRVVEPKRAVSREDSVKPGA 

HLTVKKIFVGGIKEDTEEYNLRDYFEKYGKIETIE 

VMEDRQSGKKRGFAFVTFDDHDTVDKIWQKY 

HTINGHNCEVKKALSKQEMQSAGSQRGRGGGS 

GNFMGRGGNFGGGGGNFGRGGNFGGRGGYGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESHDIVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLmPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3251 


A 


32 


1175 


vagrgdmaalrdaeiqkdvqtyygqvlkrsad 
lqtngcvttarpvpkhirealqnvheevalryy 
gcglvipehlencwildlgsgsgrdcyvlsqlvg 
ekghvtgromtkgqvevaekyldyhmekygfq 
asnvtfihgyieklgeagikneshdiwsncvinl 
vpdkqqvlqeayrvlkhggelyfsdvytslelp 
eeirthkvlwgeclggalywkelavlaqkigfc 
pprlvtanlitiqnkelervigdcrfvsatfrlfk 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 
EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 
GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 
GGCCGTKKSC 


3252 


A 


1 


574 


PLGSNTAPALRVMVQAWYMDDAPGDPRQPHRP 

DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 

KmRERNYSWMDHTICKDKLPNYEEKIKMFYEE 

HLHLDDEIRYILDGSGYFDVRDKEDQWIRIFMEK 

GDMVTLPAGIYHRFTVDEKNYTKAMRLFVGEPV 

WTAYNRPADHFEARGQYVKFLAQTA 


3253 


A 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nudeotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A^AIanine C=Cysteine, D^-Aspartic Add, 
EsGlutamic Add, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leadne, l\I=Metbionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S===Serine, 
T°Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nudeotide deletion, 
\=possible nudeotide insertion 










KYLLRLLDKTTVSHNTKRFRFALPTAHHTLGLPV 

GKfflYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVI 

KVYLKGVHPKFPEGGKMSQYLDSLKVGDWEF 

RGPSGLLTYTGKGHFNIQPNKKSPPEPRVAKKLG 

MIAGGTGITPMLQLIRAILKVPEDPTQCFLLFANQ 

TEKDIILREDLEELQARYPNRFKLWFTLDHPPKD 

WAYSKGFVTADMIREHLPAPGDDVLVLLCGPPP 

MVQLACHPNLDKLGYSQKMRFTY 


3254 


A 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

QVKNNHLGLGATINNEDNWIAHQDDFNQLLAEL 

NTCHGQETTOSSDKKEKKSFSLEEKSKISKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

DASPSTPEEl^TTTTSAFTIQEYFAKRMAALKNK 

PQVPVPGSDISETQVERKRGKKKNKEATGKDVE 

SYLQPKAKRHTEGKPERAEAQERVAKKKSAPAE 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGICR 

MAFNGCCPDCKVPGDDCPLVWGQCSHCFHMHC 

ILKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEVVLPPRSCRVF 
WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 
FTAVLKFAAEEFKVPAATSAIITNDGIGINPAQTA 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFIY>JPR 

FGPREGQEENKILFYHPNEVEKNEKIRNVGLCEAI 

VQFTRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMWRNPIIEKQSKDGKPVIEYQEEELLDKVYSS 

VLRQCTSMYKLFNGTFLKAMEDGGVKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LKIQSFINRMEESLNIVKYTAFLYNDQLIWSGLEQ 

DDMRILYKYLTTSLFPRHIEPELAGRDSPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPKIFVNTD 

DTYEELHLIVYKAMSAAVCFMIDASVHPTLDFC 

RRLDSrVGPQLTVLASDICEQFNINKRMSGSEKEP 

QFKFIYFNHMNLAEKSTVHNIRKTPSVSLTSVHPD 

LMKILGDINSDFTRVDEDEEIIVKAMSDYWVVG 

KKSDRRELYVILNQKNANLIEVNEEVKKLCATQF 

NNIFFLD 


3258 


A 


113 


1558 


APRGCSMPHRKKKPFIEKKKAVSFHLVHRSQRD 

PLAADESAPQRVLLPTQKIDNEERRAEQRKYGVF 

FDDDYDYLQHLKEPSGPSELIPSSTFSAHNRREEK 

EETLVIPSTGIKLPSSVFASEFEEDVGLLNKAAPV 

SGPRLDFDPDIVAALDDDFDFDDPDNLLEDDFIL 

QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 

GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 

FWSEETKSRFTEYSMTSSVMRRNEQLTLHDERFE 

KFYEQYDDDEIGALDNAELEGSIQVDSNRLQEVL 

NDYYKEKAENCVKLNTLEPLEDQDLPMNELDES 

EEEEMITVVLEEAKEKWDCESICSTYSNLYNHPQ 

LIKYQPKPKQIRISSKTGIPLNVLPKKGLTAKQTE 

RIQMINGSDLPKVSTQPRSKNESKEDKRARKQAI 

KEERKERRVEKKANKLAFKLEKRRQEKELLNLK 

IG^TVEGLKL 
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S£Q ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tn flmf fiininn 

XilSfc ilUIIIlV 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, l^^Aspartic Add, 
£=Glutamic Acid, F^Pfaenylalanine, G=Glycine, H-Histidine, 
I^Isoleucinc, K=Lysine, L^Leucine, M=Metbionine, 
N=Asparagine, P^Proline, Q=Glutaniine, R^Arginine, S=^eriDe, 
T^Threonine, V=Valinc, W^Tryptophan, Y=Tyrosine, 
A unHnovTii^ ™oiup couoiiy /^poiSaiojc nuvicoiiiic OclcDOlli 
V*possible nndeotide insertton 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLLIILATISDSHLHTPMYFFLSNLSFA 

DICVTSTTffKNlLMNIQTQNKVITYIACLMQMYF 

FILFAGFENFLLSVMAYDRFVAICHPLHYMVIMN 

PPILCGLLVLASWTMSALYSLLQILMVVRLSFCT 

ALEIPHFFCELNQVIQLACSDSFLNHMVIYFTVAL 

LGGGPLTGILYSYSKIISSIHAISSAQGKYKAFSTC 

ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTWTPMLl^FIYSLRNKDIKRALGIHLLWGT 

MKGQFFKKCP 


3260 


A 


34 


2573 


ffFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEIKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGILSPSELRKIFSNLE 

DELQLfflGLNEQMKAVRKRNETSVIDQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDIIPTQMQRL 

TKYPLLLDNIAtYTEWPTEREKVKKAADHCRQIL 

NYVNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PNVEELRNLDLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDILVLLQKQDDRLVLRCHSKJLASTAD 

SKHTFSPVIKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRMAASVKEQS 

TKPBPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

FVAERQFAKEQHTDGTLKEVGEDYQIAIPDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

APQDSQASNILVMDHMIMTPEMPTMEPEGGLDD 

SGEHFFDAREAHSDENPSEGDGAVNKEEKDVNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GEPAVESTHQQQHSPQNTHSDGAISPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQIMEYIHKIEA 

DLEHLKKVEESYTBLCQRLAGSALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTKIELLPSYST 

ATLIDEPTEVDDPWNLPTLQDSGIKWSERDTKGK 

ILCFFQGIGRLE.LLGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSIWSMVSSSLLTVRAAIPIIMGANIGTSITNT 

IVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATHYLEIITQLIVESFHFKNGEDAPDLLK 

VITKPFTKLIVQLDKKVISQIAMNDEKAKNKSLV 

KIWCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QNWTMKNVTYKENIAKCQHIFVNFHLPDLAVGT 

ILLILSLLVLCGCLIMIVKILGSVLKGQVATVIKKT 

INTDFPFPFAWLTGYLAILVGAGMTFIVQSSSVFT 

SALmiGIGVITIERAYPLTLGSNIGTTTTAlLAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFTRL 

PIRMAKGLGNISAKYRWFAVFYLIIFFFLIPLTVFG 

LSLAGWRVLVGVGVPVVFIIILVLCLRLLQSRCPR 

VLPKJtU-QNWNFLPLWMRSLKPWDAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 

DLEEAQEGQDVPVKAPETFDNITISREAQGEVPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^^AIanine OCysteine, D^Aspartic Acid, 
^Glutamic Acid, F^^Phenylalanine, G==Glyclne, H»Histidine, 
Hsoleucine, K«Lysine, L=Leucine, M=Methionine, 
I^Asparagine, P^Proline, Q^GIutamine, R-Arginine, S=Serine, 
T-Tlireonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
A— unknown, "^top cocion, y==possiDie nucleotide deletion, 
V=possible nucleotide insertion 










SDSKTECTAL 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRVVLF 

ALYLAMFVVGLVENLLVICVNWRGSGRAGLMN 

LmNMAIADLOrVLSU'VWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFLVCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAIIPLPEVV 

HIQLVEGPEPMCLFMAPFETYSTWALAVALSTTI 

LGFLLPFPLITVFNVLTACRLRQPGQPKSRRHCLL 

LCAYVAVFVMCWLPYHVTLLLLTLHGTHISLHC 

HLVHLLYFFYDVIDCFSMLHCVINPILYNFLSPHF 

RGRLLNAVVHYLPKDQTKAGTCASSSSCSTQHSI 

IITKGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 

TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 

RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 

AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 

GVGAATHVVIYDASDQGLYSAPRVWWMFRAFG 

HHAVSLLDGGLRHWLRQNLPLSSGKSQPAPAEF 

RAQLDPAFIKTYEDIKENLESRRFQVVDSRATGR 

FRGTEPEPRDGIEPGHIPGTVNIPFTDFLSQEGLEK 

SPEEIRHLFQEKKVDLSKPLVATCGSGVTACHVA . 

LGAYLCGKPDVPIYDGSWVEWYMRARPEDVISE 

GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVHIQAGQCG 

NQIGAKFWEVISDEHGIDPTGSYHGDSDLQLERJ 

NVYYNEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDVVRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDRIMNTFSVMPSPKVSDTVVE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 

KLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNA 

DLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQY 

RALTWELTQQMFDSKNMMAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKRI 

SEQFTAMFRRKAFLHWYTGEGMDENIEFTEAES 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 


3265 


A 


265 


862 


WWEDARVLGPFHPEEEGHWVMTPSEGARAGTG 
RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 
VKKSALCGEQVHILGCEVSEEEFREGFDSDINNR 
LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 
RTDPVPVTIALDSLSWLLLRLPCTTLCQVLHAVS 
HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 

GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 

IRMWFQWSEQRDYmTTWNCGYLLASSFVFLNL 

LGQLTGCVLVLSRNFVQYACFGLFGIIALQTIAYS 

ILWDLKFLMRNLALGGGLLLLLAESRSEGKSMF 

AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 

FDASFFSIVQNIVGTALMILVAIGFKTKLAALTLV 

VWLFAINVYFNAFWTIPVYKPMHDFLKYDFFQT 

MSVIGGLLLWALGPGGVSMDEKKKEW 


3267 


A 


802 


1011 


ASTFCSAWKRRSTAALWWSGSRASRSHPRELGP 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cyste5nc, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G=Glycinc, H=Histiditte> 
I=Isoleacine, K=Lysine, L?=Leucine, M=Metbionine, 
N=Asparagine, P=Fronnc, Q==Glutamine, R=Argiiiine, S=^rine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=pos5ible nucleotide deietion, 
X^possible nucleotide insertion 










LCFVFGTAALSIRSMDVLSLFLEHGKLVFASGLSP 

iVr\ 


3268 


A 


490 


679 


EDAWITNPSLSNARSTPSKPLCYTVLKEGQVVGV 
KTTKASNTREKLRPESEREMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKD 

MTTNAGPLHPYWPQHLRLDNFVPNDRPTWHILA 

GLFSVTGVLVVTTWLLSGRAAVVPLGTWRRLSL 

CWFAVCGFIHLVIEGWFVLYYEDLLGDQAFLSQ 

LWKEYAKGDSRYILGDNFTVCMETITACLWGPL 

QT AWVTAT7T PrM4PT PPTT CW \A/Q\/r:mvr:FiVT VT7 
oij W V V lAr J^xvv^rlr^L»Jvr lL,v^Lr V V o V 1 1 OJJ V 1^ i r 

LTEHRDGFQHGELGHPLYFWFYFVFMNALWLV 
LPGVLVLDAVKHLTHAQSTLDAKATKAKSKKN 




A 

A 


1 T 
1 / 




VjL> 1 url^iJLJYla i J^JJo V AolsJL>JL/VM VisJKi»oyorCojNr 

KYLmVSRKQVSDEIKXSRRTVESl^IFFKKNKKI 
r\ 

V 


3271 


A 


419 


553 


IQSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPSSAG 


iJ.ll. 


A 

A 






ILPFSFSCFFnnCCFGLSIFPSVIFFLHVYFILTLWF 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHVPGQESAKRRSARRFLIMSELTKELMELVW 

GTKSSPGLSDTEFCRWTQGFVFSESEGSALEQFEG 

GPCAVIAPVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTLCDE.ESACCDHSGSYCLVSWLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKRSFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEIEDASEPLIDPVYGHGSQS 

LINLLLTGHAVSNVWDGDRECSGMKLLGIHEQA 

AVGFLTLMEALRYCKVGSYLKISKIPYLDCLASE 

THLTVFFAKDMALVAPEAPSEQARRVFQTYDPE 

DNGnPDSLLEDVMKALDLVSDPEYINLMKNKL 

L>r liU JJl*JLVJJrr' L^yxlr r rJUv^vj obOr Dor 1 V Y rl Y N 

GLKQSNYNEKVMYVEGTAVVMGFEDPMLQIT) 
DTPIKRCLQTKWPYIELLWTTDRSPSLN 


3274 


A 


186 


1358 


RVVHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 

GSRAPQPVVRSFCGSVGAEGRMEKLRLLGLRYQ 

EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE 

LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 

QKLLTWLSVLECVEVFMEMGAAKVWGEVGRW 

LVIALIQLAKAVLRMLLLLWFKAGLQTSPPIVPL 

DRETQAQPPDGDHSPGNHEQSYVGKRSNRWRT 

LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 

TPLGLQETIAEFLYIARPLLHLLSLGLWGQRSWK 

r W LiLi AO Y V V 1 oLioLrLioiJKJVVJlj 1 J\JU!i£U\ol^i\i\iv 

TELLLYYLLRSPFYDRFSEARILFLLQLLADHVPG 

V \Mj V 1 ISXJLflVlJL/ I X W V^JVl I r I O W VJ 


3275 


A 


575 


759 


SVYSASSCKCCNYRKTEQIPDCEQPPASSMPERPS 
HESQPTPQMMPLSAPSRAEm.GQRPG 




A 
A 


n 
1 


Z^O 


QHISSLLVLVSTTCLFAFPRVPIAFESKSCLIYHCH 
CAFTVRHYMCSSHTG 




A 


D 


9991 


SSQGVHDQVLPTPNASSRVIVHVDLDCFYAQVE 
NflSNPELKDKPLGVQQKYLWTCNYEARKLGVK 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotfde 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F===^Pbenylalanine, G^GIycine, H=Histidine, 
I=lsoleucine, K=Ly$ine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutaroine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unlinown, *=Stop codon, A^possible nucleotide deletion, 
^possible nucleotide insertion 










KLMNVRDAKEKCPQLVLVNGEDLTOYREMSYK 

VTELLEEFSPWERLGFDENFVDLTEMVEKRLQQ 

LQSDELSAVTVSGHVYNNQSINLLDVLHIRLLVG 

SQIAAEMREAMYNQLGLTGCAGVASNKLLAKL 

VSGVFKPNQQTVLLPESCQHLIHSLNHIKEIPGIG 

YKTAKCLEALGINSVRDLQTFSPKILEKELGISVA 

QRIQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

VEAKNKIEELLASLLNRLCQDERKPHTVRLIIRRY 

SSEKHYGRESRQCPIPSHVIQKLGTGNYDVMTPM 

VDILMKLFRNMVNVICMPFHLTLLSVCFCNLKAL 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

MEDFPKDKETNRDFLPSGRIESTRTRESPLDTTNF 

SKEKDINEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKQM 

QDEPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 

YMSSQKDYSYYLDNRLKDERISQGPKEPQGFHF 

TNSNPAVSAFHSFPNLQSEQLFSRNHTTDSHKQT 

VATDSHEGLTENREPDSVDEKITFPSDIDPQVFYE 

LPEAVQKELLAEWKRTGSDFHIGHK 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 

IGCGYGGLLVELSPLFPDTLILGLEIRVKVSDYVQ 

DRIRALRAAPAGGFQNIACLRSNAMKHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWRIISPTLLAEY 

AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPAIFRRIQDPVLQAVTSQTSLPGH 


3279 


A 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

PQELAERGVRIVSRGRTQLFALNPRSGSLVTAGRI 

DREELCAQSPLCWNFNILVENKMKIYGVEVEn 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPFA 

RDADVGVNSLRSYQLSSNLHFSLDWSGTDGQK 

YPELVLEQPLDREKETVHDLLLTALDGGDPVLSG 

TTHIRVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGINGKLTYSFKNEEEKISETFQL 

DSNLGEISTLQSLDYEESRFYLMEWAQDGGAL 

VASAKVWTVQDVNDNAPEVILTSL'reSISEDCL 

PGTVIALFSVHDGDSGENGEIACSIPRNLPFKLEK 

SVDNYYHLLTTRDLDREETSDYNITLTVMDHGT 

PPLSTBSHIPLKVADVlsFDNPPNFPQASYSTSVTEN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSSYVSINSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPEILYPAL 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLWAVEDHGQPPLSATFTVTVAVAD 

RIPDILADLGSIKTPIDPEDLDLTLYLWAVAAVS 

CVFLAFVIVLLVLRLRRWHKSRLLQAEGSRLAG 

VPASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 

LffPQPNYADTLLSEESCEKSEPLLMSDKVDANK 

EERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 

GTWPNNQFDTEMLQAMILASASEAADGSS1LGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 



wo 01/57190 



PCTAJSOl/04098 



SEQQ> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=A$partic Add, 
E>=Glntamic Acid, F=Fhenylalanine, G=Glycine, H-Htetidine, 
I=Isoleucine, K=Lysine, Lr=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=5crine, 
T=Tlireonine, V=Valine, W=Tryptoplian, y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\F=possible nucleotide insertion 










VYIPGSNATLTNAAGKRDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSVVAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQAHHAMEKMEEFVYKVWEGRWRVI 

PYDVLPDWLKDNDYLLHGHRPPMPSFRACFKSIF 

RIHTETGNIWTHLLGFVLFLFLGILTMLRPNMYF 

MAPLQEKVVFGMFFLGAVLCLSFSWLFHTVYCH 

SEKVSRTFSKLDYSGIALLIMGSFVPWLYYSFYCS 

PQPRLIYLSrVCVLGISAIIVAQWDRFATPKHRQT 

RAGVFLGLGLSGWPTMHFTIAEGFVKATTVGQ 

MGWFFLMAVMYITGAGLYAARIPERFFPGKFDI 

WFQSHQIFHVLVVAAAFVHFYGVS^^LQEFRYGL 

EGGCTDDTLL 


3281 


A 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEKLA 

KLQAQVRJGGKGTARRKKKVVHRTATADDKKL 

QSSLKKLAVlWIAGmEVNMKDDGWIHFNNPK 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 

RICMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 

WQNEPFEDPHHGNGQFTEKRVYLNSKLPSWAR 

AVVPKIFYVTEKAWNYYPYTITEYTCSFLPKFSIH 

lETKYEDNKGSNDTIFDNEAKDVEREVCFIDIACD 

EIPERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QPIMCSYKLVTVKFEVWGLQTRVEQFVHKVVR 

DELLIGHRQAFAWVDEWYDMTMDDVREYEKN 

MHEQTNIKVCNQHSSPVDDIESHAQTST 


3283 


A 


159 


547 


nCSKLNQQVEVQESEWRLTEAKGPTMGKESGW 
DSGRAAVAAVVGGWAVGTVLVALSAMGFTSV 
GIAASSIAAKMMSTAAIANGGGVAAGSLVAILQS 
VGAAGLSVTSKVIGGFAGTALGAWLGSPPSS 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 

SVLPLPGAQDTVTCIRCGFNINVRDFEGKWKTS 

WFHQLGTAMPMSVEEGPECQGPWDRRCPRCG 

HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 

EDS 


3285 


A 


123 


1535 


HRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVIYRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISSISFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATITEAC 

DGSDDIFGLSTDSLSRLRSPSVLEVREKGYERLKE 

ELAKAQRELKLKDEECERLSKVRDQLGQELEEL 

TASLFEEAHKMVREANIKQATAEKQLKEAQGKI 

DVLQAEVAALKTLVLSSSPTSPTQEPLPGGKTPF 

KKGHTRNKSTSSAMSGSHQDLSVIQPIVKDCKEA 

DLSLYNEFRLWKDEPTMDRTCPFLDKIYQEDIFP 

CLTFSKSELASAVLEAVENNTLSIEPVGLQPIRFV 

KASAVECGGPKKCALTGQSKSCKHRIKLGDSSN 

YYYISPFCRYRITSVCNFFTYIRYIQQGLVKQQDV 

JJi^Mr W li V lvlv^ijj\jsJiMoL»AJsJLU Y r KilbL* 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPEVPPEEFRPFLAKMRGILKSIAS 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteme, D=»Aspartic Acid, 
£=Giutaniic Acid, F^^Phenylalanine, G=G]ycine» H=Hlstidine, 
I=IsoIcucine, K==Lysinc, JLF=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=G!utainine, R>=ArgSnine, S=<Serine» 
T==Threonine» V=Vallne, W^Tryptopban, Y=Tyroslne, 

«MiM«u¥TMj ~k7iup vuuvui /^puaaiuic niiwcuiiDc ocicnoni 
\-possible nucleotide insertion 










ADMDFNQLEAFLTAQTKKQGGITSDQAAVISKF 
WKSHKTKIRESLMNQSRWNSGLRGLSWRVDGK 
SQSRHSAQIHTPVAIIELELGKYGQESEFLCLEFD 
EVKVNQILKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDGKC 
VICDSYVRPCTLVRICDECNYGSYQGRCVICGGP 
GVSDAYYCKECTIQEKDRDGCPKIVNLGSSKTDL 
FYERKKYGFKKR 


3288 


A 


3 


428 


RTTFFRFRPCESLCGDMKLLTHNLLSSHVRGVGS 
RGFPLRLQATEVRICPVEFNPNFVARMIPKVEWS 
AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 
HLLLEVEVIEGTLQCPESGRMFPISRGIPNMLLSE 

EETES 


3289 


A 


1 


1743 


AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTQ 

EEWALLDPSQKNLYRDVMQBTFKMLTSVGKTW 

KVQNIEDEYKNPRRNLSLMREKLCESKESHHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 

AFSYLDSFQSHDKACTKEKPYDGKECTETFISHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVnSFSSIQYHKMTHTGEKPYECKQCGK 

AFRCGSHLQKHGRTHTGEKPYECRQCGKAFRCT 

SDLQRHEKTHTEDKPYGCKQCGKGFRCASQLQI 

HERTHSGEKPHECKECGKVFKYFSSLRIHERTHT 

GEKPHECKQCGKAFRYFSSLHIHERTHTGDKPYE 

CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

AFISNYIRYHERTHTGEKPYQCKQCGKAFIRASS 

CREHBRTHTINR 


3290 


A 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS 

RRSPAARPPVPAPPALPRGRPGTEGSTSLSAPAVL 

WAVAVWVVVSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDGITNKLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEFIQGEALDPKHVCNPAIFRLIARQLAKIHA 

IHAHNGWIPKSNLWLKMGKYFSLIPTGFADEDIN 

KRFLSDIPSSQILQEEMTWMKEILSNLGSPVVLCH 

NDLLCKNIIYNEKQGDVQFEDYEYSGYNYLAYDI 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSTBEFDFLGYAIVRFNQYFKMK 

PEVTALKVPE 


3291 


A 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASAQD 

ARYGQKDSSDQNFDYMFKLLnGNSSVGKTSFLF 

RYADDSFTSAFVSTVGIDFKVKTVFKNEKRIKLQI 

WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 

SFNAVQDWSTQIKTYSWDNAQVILVGNKCDME 

DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 

TFERLVDIICDKMSESLETDPAITAAKQNTRLKET 


3292 


A 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGfflSPAKDTSLQ 
QRTPAEMSPVLHFYVRPSGHEGAASGHTRRKLQ 



wo 01/57190 



PCT/USOl/04098 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine C^'Cysteine, D=Aspartic Acid» 
E^'GIutamic Acid» F=Phenyialanine» G^Glycine, H^Histidine, 
I-Isoleucine» K'^Lysine, L^Leucine, M-Metiiionine, 
P>^°Asparagine» P^Proline, Q=Giutaniine, R»Arginlne, &=5erine, 
I^Threonine, V«VaIine, W=Tryptophan, Y=Tyrosine, 

A wumiwvTU| ^0iu|i (.uuuuy #"|jiisaii/ic iiuucuuuc UclcUOn) 

Vpossible nucleotide insertion 










GKLPELQGVETELCYNVNWTAEALPSAEETKKL 

MWLFGCPLLLDDVARESWLLPGSNDLLLEVGPR 

LNFSTPTSTNIVSVCRATGLGPVDRVETTRRYRLS 

FAHPPSAEVEAIALATLHDRMTEQHFPHPIQSFSP 

ESMPEPLNGPINILGEGRLALEKANQELGLALDS 

WDLDFYTKRFQELQKNPSTVEAFDLAQSNSEHS 

RHWFFKGQLHVDGQKLVHSLFESIMSTQESSNP 

NNVLKFCDNSSAIQGKEVRFLRPEDPTRPSRFQQ 

QQGLRHWFTAETHNFPTGVCPFSGATTGTGGRI 

RDVQCTGRGAHWAGTAGYCFGNLHIPGYNLP 

WEDLSFQYPGNFARPLEVAIEASNGASDYGNKF 

GEPVLAGFARSLGLQLPDGQRREWIKPIMFSGGI 

GSMEADfflSKEAPEPGMEWKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 

NRVIRACVEAPKGNPICSLHDQGAGGNGNVLKE 

LSDPAGAIIYTSRFQLGDPTLNALEIWGAEYQESN 

ALLLRSPNRDFLIHVSARERCPACFVGTITGDRRI 

VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 

VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA 

LERVLRLPAVASKRYLTNKVDRSVGGLVAQQQC 

VGPLQTPLADVAWALSHEELIGAATALGEQPV 

KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 

CSGNWMWAAKLPGEGAALADACEAMVAVMA 

ALGVAVDGGKDSLSMAARVGTETVRAPGSLVIS 

AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 

QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 

ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 

NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 

DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 

VSVNGAVVLEEPVGELRALWEETSFQLDRLQAE 

PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 

GGPSPRVAELREEGSNGDREMADAFHLAGFEVW 

DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 

SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 

CNGCQULALLGWVGGDPNEDAAEMGPDSQPAR 

PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 

MEGAVLPVWSAHGEGYVAFSSPELQAQIEARGL 

APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 

DGRHLAVMPHPERAVRPWQWAWRPPPFDTLTT 

SPWLQLFINARNWTLEGSC 


3293 


A 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRERV 

AMHYQMSVTLKYEIKKLIYVHLVIWLLLVAKMS 

VGHLRLLSHDQVAMPYQWEYPYLLSILPSLLGLL 

SFPKNNISYLVLSMISMGLFSIAPLIYGSMEMFPA 

AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 

HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

LRSGKEAKILQHFGDGLCRMLDERLQRHRTSGG 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVnJLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

HKNLVLRTHQPARYSLTPEGLELAQKLAESEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVQQ 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartlc Addi 
E^GIutamic Acid, F=Phenylalanine, G^GIycine, H=HUtidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=iVfetbionine, 
t>NAsparagioe, P=Proline, Q=GIutamine, R=Arginine, SBSerln^ 
T=Threonine, V=Valine, W=Tryptoplian, Y=Tyrosine, 
X^Unknown, *=Stop codon,/=possibIe nucieotide deletion, 
\Fpossible nucleotide insertion 










QPLELRPGEYRVLLCVDIGETRGGGHRPELLREL 

QRLHVTHTVRKLHVGDFVWVAQETNPRDPANP 

GELVLDHIVERKRLDDLCSSIIDGRFREQKFRLKR 

CGLERRVYLVEEHGSVHNLSLPESTLLQAVTNTQ 

VIDGFFVKRTADIKESAAYLALLTRGLQRLYQGH 

TLRSRPWGTPGNPESGAMTSPNPLCSLLTFSDFN 

AuAlKI^IvAl^SVRilVFAKQLMt^VKoVoOEKAAA 

LVDRYSTPASLLAAYDACATPKEQETLLSTIKCG 

RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 

PGKGAPEVKEmWWKSWlEQEGVTVKSSSHFN 

PDPDAETLYKAMKGIGTNEQAIIDVLTKRSNTQR 

QQIAKSFKAQFGKDLTETLKSELSGKFERLIVAL 

MYPPYRYEAKELHDAMKGLGTKEGVIIEILASRT 

KNQLREIMKAYEEDYGSSLEEDIQADTSGYLERI 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 

KIRGTDElVlKFITILCTRSATHLLRVFEEYEKIANK 

SlbDSIKSETHOSLEEAMLTVVKCTQNLHSYFAE 

RLYYAMKGAGTRDGTLIKNIVSRSEIDLNLIKCH 

FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAAffLRGDGS 

GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 

FLPSSKPASEVINEYSWKVDFLKGMLQAEKLTSS 

SEKALANQFLAPGRVPTTARERVPATKTVHLQS 

RARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 

QPVSEKQSAAELDLVLQRHQNLQEKLAEEMLGL 

ARSLKTNTLAAQSVIKKDNQTLSHSLKMADQNL 

EKLKTESERLEQHTQKSVNWLLWAMLIIVCFIFIS 

MILFIRIMPKLK 


3297 


A 


46 


617 


HKQPAGFLGLWLGTETYTISFPGPETFGLGLSHA 

TGIPGSPACRQPVVGLHSLHNYRMAMVSAMSW 

VLYLWISACAMLLCHGSLQHTFQQHHLHRPEGG 

TCEYIAAHRCCNKNRJEERSQTVKCSCLPGKYAG 

TTRNRPSCVDASIVIGKWWCEMEPCLEGEECKTL 

PDNSGWMCATGNKIKTTRIHPRT 


3298 


A 


157 


748 


IQPPDPRNMTLAAYKEKMKELPLVSLFCSCFLAD 

PLNKSSYKYEADTVDLNWCVISDMEVIELNKCT 

SGQSFEVILKPPSFDGVPEFNASLPRRRDPSLEEIQ 

KKLEAAEEKRK Y QEAELLKiiLAEKREHERE VIQ 

KAIBBNNNFKMAKEiaAQKMESNKENREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 

GGAPRRRTPVTMWRLLARASAPLLRVPLSDSWA 

LLPASAGVKTLLPVPSFEDVSIPEKPKLRFIERAPL 

VPKVRREPKNLSDIRGPSTEATEFTEGNFAILALG 

GGYLHWGHFEMNfla.TINRSMDPiavMFAIWRVP 

APFKPITRKSVGHRMGGGKGAIDHYVTPVKAGR 

L V VbMuORCEFcE VQurLDQ VAHKLrrAAKAVS 

RGTLEKMRKDQEERERNNQNPWTFERIATANML 

GIRKVLSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPEIRVTPLGAGQDVGRS 
CILVSIAGKNVMLDCGMHMGFNDDRRFPDFSYI 
1 v^lNOiv-L» 1 JL/rJjjJLr V llorlr rlLi^xl^O/\l^l' I roJcrJVl V w 
YDGPIYMTHPTQAICPILLH5YRKIAVDKKGEAN 
FFTSQMKDCMKKVVAVHLHQTVQVDDELEIKA 
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SEQID 
NO: 


Method 


Predicted 
beginning 
' nucleotide 
location 
corresponding 
to flrst amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, INAspartic Acid, 
E=Glutamic Acid, F°Phenyialanine, G=Glycine, H=H!stidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P^Proiine, Q=Glutamine, R-Arginine, S^Serine, 
T=Tlireonine, V=VaIine, W=Tryptopiian, y=Tyrosine, 
X=Unknown, *=Stop codoo, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










YYAGHVLGAAMFQIKVGSESyVYTGDYNMTPD 

RHLGAAWIDKCRPNLLITESTYATTIRDSKRCRE 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETFWERMNLKVPIYFSTGLTEKANHYYKLFIPWT 

NQKIRKITVQKNMFEFKHIKAFDRAFADNPGPM 

VWATPGMLHAGQSLQIFRKWAGNEKNMVIMP 

GYCVQGTVGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AKKMEFLKQKIEQELRVNCYMPANGETVTLPTS 

PSIPVGISLGLLKREMAQGLLPEAKKPRLLHGTLI 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 

HDTRKEOETALRVYSHLKSVLKDHCVOHLPDGS 

VTVESVLLQAAAPSEDPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDAYGKELFDKANKHHFLHSLALLGVPHCRKP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINKAG 

KLQSQLRTTWAAAAFLDAFQKVADMATNTRG 

GTREIGSALTRMCMRHRSIEAKLRQFSSALIDCLI 

NPLQEQMEEWKKVANQLDKDHAKEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALIEERGRFCTFISMLRP 

VIEEEISMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQVILDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

apyrlssvsshdsgfisodafosksp55pmppfapn 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 
M 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 
HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 
DLNKIXiCITKEEMLDIMKSIYDMMGKYTYPALR 
EEAPREHVESFFQKMDRNKDGWTIEEFIESCQK 
DENMRSMQLFDNVI 


3304 


A 


40 


432 


ISEAASGAFQAR*FYQMVLEQKTDALGKQSVNRG 
FTKDKTLSSIFNIEMVKEKTAEEIKOIWOOYF A A 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
GYEFFVGQWTGTELHFHCTYKYSDPEGKA 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWWWLKW 
GMTLFLLYFPQIFNKSNDGFTTTRSYGTVSQIFGS 
RSPSPNGFITTRSYGTVCPKDWEFYOARCFFLIHL 
*\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVAVYPAT 

ALADNKPVAPDRRISGHVGIIFSMSYLESKGLLA 

TASEDRSVRIWKGGDLRVPGGRVQNIGHCFGHS 

ARVWQVKLLENYLISAGEDCVCLVWSHEGEILQ 

AFRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 

WHLVGRGYRGLG/DLGSLLQVP**ARYTQGCDS 

GWLLATAGSD*YRGPVSL*RRG0VLGAAARG*T 

FPVLLPAGGSSWSRGLRTVCYGQWGRSCQGCPH 

QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS 
AQKAEUALTQAIRWGKDINVNTDSRYAFATVH 
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SEQm 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glntamic Acid, F^Pbenylalanine, GKSlycine, H^ffistidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^^^Arginine, S=Seriiie, 
T=Threonine, V=Valine,W=Tryptoplian, Y=Tyrosine, 
X=Unknown, top codon, /==possible nudeoUde deletion, 
V=possible nucleotide insertion 










VRGAICQERM.LTSAEKAIKNKNPPSSKPNRSSS\F 

WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 

DFTKVKPHQAGYKYLLVLVDTFSGWTEAFATK 

NETVNMVVKFLLNEnPRHGLPVAIGSDNGPAFA 

LSIV*SVSKALNIQWKLHCAYRPQSSGQVERMNC 

TLKNTLTKLILETGVNWVST T PI AT T RVRPTPVW 

AGFLPFEIMYGRVLPILPKLRDAQLAKISQTNLLQ 
YLQSP 


3308 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 
DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 
MEQRRFSDIIFHPWKKEENGNQSRVIPYTITLTNP 
LEHKTATVRFTOTMYK'ARnF'^Fr'YVmATJVt TU 

DVPYHDYFYTINRYTLTRVAKNKSRLRVSTELRY 
RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3309 


A 


490 


1077 


NSPSLDFNDNEDIFIELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDIIFHPWKXEENGNQSRVIPYTITLTNP 
LEHKTATVRFTnTMYl^'ASnpWrvvmAPVT tu 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 
RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3310 


A 


2 


1198 


SPLCHPGLSRER/S*SEAKLRSGRYC*KRQVEAPL 

*RPGL*TMAASDTERDGLAPEKTSPDRDKKKEQS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRHESKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

KKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

MDAQEALARRLERAKKLQEQREKEMVEKQKQQ 
EIAA A A A ATfiG^VT MV A AT T A <ir;TO\rrprkT a ii>f a 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 
AEOEKKRKMLWOGKKEGDKSOSAGNMGTCM 


3311 


A 


177 


4 


PIQIPPRITPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 
PGPAHDFPPLSAVLSGHTKT 


3312 


A 


3 


426 


LESPRH*PPCWGPLIWALTVSSVPSPTPELSCILKS 
P/RPACPV/PGLWPSLLSPAPPQSSGPLLGLSPCPG 
AGOWPSPLSPAPPPSSnPT ^GT <JPPPfiAr;T>pccD\« 

ASAPCRAVPLSPRRLTWPPHLQVGILIPTGRPWK 
NL 


3313 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE~ 
L\P\CTPAWVTQRDFFRKKK 


3314 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
L\P\CTPAWVTQRDFFRKKK 


3315 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLOCKASRGG*nTfOPAPTR*Pf?nprj«AP 

APLPASSGCSLFPDSSPWTPPPPAPGAAAAQP**T 
PRCPAALRAGAfflGRVGRPY 


3316 


A 


3 


2307 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS 

KSNSMLQKPmYVRPMDGQESMEPKLSSEHYSS 

QSHGNSMTELKPSSKAHLTKLKIPSQPLDASASG 

DVSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 

FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

LKDDUCLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 
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PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nacleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nncleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine C=Cysteine, I>°Aspartic Add, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
l^lsoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q^Giutamine, R=Arginiae, S=Scrinev 
T=Threonine, V=Valine, W»Tryptoplian, Y°=Tyrosine, 
X=Vnknown, *=Stop codon, A^possible nudcotide deletion, 
V'possible nudeotide insertion 










SDSEANEPSQSASPEPEPPPTNKWQLDNWLNKV 

NPHKVSPASS VDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGR\APKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

KIESETPVDLASSMPSSRHKAATKGSRKPNIKKES 

KSSPRPTAEKKKYKSTSKSSQKSKBIIETDTSSSDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEKELLSPLSEPDDRYPLIVKIDLNLLT 

RIPGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

KVSNKGKRKHKNEDDNRASESKKPKTEDKNSA 

GHKPSSNRESSKQSAAKEKDLLPSPAGPVPSKDP 

KTEHGSRKRTISQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

1 M^uoojsjrisjK I jsjLt yfrUUxssi Y oAUri Y LQBAJKJKLKH 

NADALSDRFEKAVYYLDAWSFIECGNALEKNA 
QESKSPFPMYSETVDLI 


3317 


A 


496 


2 


NLLQDEKLVHSYPYDWRTQETCGYIVPARQWFI 
^ATRD^CTAAKELLKKVKFIPGSALNGM\^EMMD 
KKf Y wcibKi^KV Wu VPIFVFHHKTKDEYLINSQT 
TEmVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 
GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


3318 


A 


2 


512 


AWHEGDSRSDQCHHPYNYGFDYYYGMPFTLVD 
SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 
GKLSGWVSVPWLLIFSMILFIFLLGYAWFSSHTSP 
L, I wjyuiA,MKumil i bQrMKAEXRAGSIMVKEAIF 

LFRKGHSKGKLFLLFFLPFLQVHKTFPTTDGFHW 
AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAP\SFLPVPAPKPSALPPFS 
XjovjArsa/va l rorllsarorAar IFArSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 


3320 


A 


4037 


3432 


QMSEAVAEKMLQYRRDTAGWKICREGNGVSVS 
WRPSVEFPGNLYRGEGIVYGTLEEVWDCVKPAV 
GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 
lYuvLiisrRjjr VULVJLVJMKi JllXjllooNATHVEHPL 
CPPKPGFVRGFNHPCGCFCEPLPGEPTKTNLVTFF 
HTDLSGYLPQNWDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
AijWi^rj%.uJsi'iJjiAOiUji\jliilLr(jVFWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
KGPGSEGTP 


3322 


A 


1 


420 


AIVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 
ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 
v/u^miJNJL,iivi V 1 NO I UJvUUr VHDIQNDIHASSSL 

NGRSTVHVKPIDENLGQTGKSAVCIHQDINDDH 
VEDVT 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF*LSFL*FPGLARAKSIP 
TKTYSNEVVTLWYRPPDILLGSTDYSTQIDMW*G 
V V w vor \^uJvOULiJ-» V 1 1 A 1 C^FAAF LFTVPSLP 
RGVGCIFYEMATGRPLFPGSTVEEQIJIFIFRILSE 
EAWALCAVETHR 


3324 


A 


1276 


466 


PGSTHASARITnr*L*lILSNATEVDNNFSKPPPFFP " 
AGAPPASSSSSSSSSSPPTVSTAPPLIPPPGFPPPPG 
APPPSLIPTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 
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SEQD) 
NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to ilrst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A==Alamne C=Cysteine, D=Aspartic Acld» 
E=G1utamic Acid, F==Phenyialanine, G=Glycine, H^^HIstidine, 
Msoleucine, K=Lysine, Iy=Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q^GIutamine, R'^Arginine, S==Serine» 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X~UnkDOwn, *=Stop codou, A^possibJe nucleotide deletion, 
V=possibIe nucleotide insertion 










SSSPRDRDRER*RTRERERERDHSPTPSVFNSDEE 

RVRYRFYAFPnVPlJ14T? A RTiTTJFPtJP PPT? trot? v 

EETRHKSSRSNSRREHESEEGDSHRRHKHKKSKR 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCNI 

SLPGEHNANLISVL**GEQGCA*NVFfflSFS*AHN 

RNLLSDDFDHITRTGKIYDDHRKFTLRILYDQTGR 

PBLWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSIICYSAFVSFQSVMLLLHS 

QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 

GYYKNIYTPPDSSTSFIQDYSRDGRLLQTLHLGTG 

RRVLYKYTKQARLSEVLYDTTQVTLTYEESSGD 

LSDSSTL1A*LLTVFVLVPAGPUGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVINETPLPmLYRYV 

DVSGRTEQFGKFSVINYDLNQVITTTVMKHTKIF 

SANGQVIEVQYEILKAIAYWMTIQYDNVGRMVI 

CDIRVGVDANITRYFYEyDADGQLQTVSVNDKT 

QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRQNDIFEYNSNGLLQ 

KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 

LIAMELSSGEEYYVACDNTGTPLAVFSSRGQVIK 

EILYTPYGDIYHDTYPDFQVIIGFHGGLYDFLTKL 

VHLGQRDYDVVAGRWTTPNHHIWKQLNLLPKP 

FNLSTKLIKYGIFHFLFLILCLTDIRSWLELFGFQL 

HNVLPGFPKPELENSPSI*QMSNSMLHLLCASLS* 

TILGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 

GGKQPRFAAVPSVFGKGIKFAIKDGIVTADnGVA 

NEDSRRLAAILNNAHYLENLHFTIEGRDTHYFIK 

LGSLEEDLVLIGNTGGRRILENGVNVTVSQMTSV 

T "MnPTPPPATM/^T f\l3rz \1 /^■CXITT>*\//^'FT^7T?'CT!?Xi''X'nLr 
JLlNuKliUvjAJL/lV^J^l^xlOAljUrN 1 VlllillKJNxl 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 
GEKQQLLSTGRVQGYDGYFVLSVEQ 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 

NLGPCRRKRLQTLMRLAAGFQYSSHKDPSLSAK 

EKHTDYHNEARGPWPGWVG*RTADGSCGRGPD 

GAHHPGPKSSSWRASRLLPGLGGSHHLDAYVGR 

DLECGTPAPLQLEIPPQPRGHPAPIPTGQAGPRDS 

UrUAor ' VH 1 Kr JL> 1 JJuKK rO V Kr V vj W 1 rAriPAG 

TLRPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 

AVPKHRAWRTPLCSQ 


3327 


A 


1 


418 


CSECGKSFCKKSKHIHQRTHTGEKPYECNQCGK 
SFCQKGTLTVHQRTHTGEKPYECNECGKNFYQK 

QRTHSGERPYVCHDCGKTFSQKSALNDHQKIHT 
GVKLY 


3328 


A 


1 
i 




\/TPVl PIPTA/T^ A trT* A P A fPriCD A A T\/^T T "CXTCT TM2r\ 

MHQKJAREMNLSETAFIRKLHPTDNFAQRSCFGL 
IWFTPTTDLQILTSSILPSIL 


3329 


A 


45 


419 


EELSCWQIWQQIANDLTRCQDSMINNSQCHKQG 

L^r r 1 V 0 1 JdJUM\^1ocJL/ii1N 1 1 V N 

EFPILRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
QCKKGVDPIGWISHHDGHRVHKR 


3330 


A 


64 


430 


FWRl^GLAPAAAVATTTSSSTMRFTSISNSLTST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=GlutaDiic Acid, F-Phenylalanine, G=Glycine, H=Hislidine, 
I=I$oleucine, K=Lysine, I^Leudne, M=Metiiionine, 
N=Asparagine, P=Proline, Q==Glutaffline, R==Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptoplian, V=Tyrosine, 
X=Unknown, *=Stop codon, Mposdble nucleotide deletion, 
V^possible nucleotide insertion 










AAIGLSFTTSTTTTATFTTNTTTTITSGFTVNONO 
LLSRGFENLVPYTSTVSVVTTPVMTYGHLEGLIN 
EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKIP 
PGTPIYEC3<ISRCOCGPDCPNRIVOKGTOYSLCIFR 

* * * ^ A j^-^^Ar » K^^^'Km^ Vp*X X^X<^X X ^XVX T ^✓XfcVJ X X k^X-^x^Xx Xv 

TSNGRGWGVKTLVKIKRMSFVMEYVGEVITSEE 
AERRGQFYDNKGITYLFDLDYESDEFTVDAARY 


3332 


A 


25 


461 


PAADFVLQARPTRADILGIHSKYDEVRKAGACFY 

KMTGLGPGPQALYNGEPFKHEEMNIKELKMAVL 

ORMMDASVYLOREVFLGTLNDRTNAIDFLMDR 

NNVVPRINTLILRTNQQYLNLLSTSVTADAEDFS 

TFFFLDSQDKSA 


3333 


A 


317 


54 


AWIIFLPPLTSCPLWAPGTKHKTILEARSGLGPIK 
AYPRLGPPTPGEPEAPAQDRTFHCEICNVKVNSK 
VQLKQfflSSRRHEIVDPV 


3334 


A 


304 • 


410 


AGPSLPSNLRQIFQSLPPFMDILLLLLFFMIIFAI 


3335 


A 


19 


418 


VESRNSRVQPRVKLNDRTNAIDFLMDRNNVVPRI 
NTLILRTNOOYLNLISTSVTADVEDFSTFFFLDSO 
DKSAVIAKNNlYYLTQDDESIISAATLWIIAbFDK 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLLIMKDESLY 

QGLREDTLRLHQLVETVELKIPEENQPPSKQVKP 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

YVTIRSRLSASVQDILGSVTEKLQYSEEPAGREDS 

LILVAVSSSGEKVLLOPTEDCVFTAI GTNSHT VAC 

TRDSYEALVPLPEEIQVSPGDTEIHRVEPEDVANH 
LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAVVALLLHYSIDEAE 
CFEKACRILACNDPGRRLTDOSFLAFFSSrMTRnr) 

LV^YCQAAHKLMVAVSEDVLQVYADWQRWL 
PGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNIRRGGSDTMLNFDVPn 
GILDFHKVKLTADSLKQKILKVTEQIKIEQTSRDG 
NVAEYLKLVNNADKQQAGRIKQVFEKKNQK 


3339 


A 


1 


665 


AAAASNWGLITNIVNSIVGVSVLTMPFCFKQCGI 

VLGALLLVFCSWMTHQSCMFLVKSASLSKRRTY 

AGLAFHAYGKAGKMLVETSMIGLMLGTCIAFYV 

VIGDLGSMFFARLFGFQVGGTFRMFLLFAVSLCI 

VLPLSLORNMMASIOSFSAMALLFYTVFMFVIVL 

SSLKHGLFSGQWLRRVSYVRWEGVFRCIPIFGMS 

FACQSQVLPTYDSLDEPSV 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
YISKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVIKRTPRKYLAEIVLIDDFSNKEHLKEKI DFYl 
KLWNGLVKVFRNERREGLIQARSIGAQKAKLGQ 
VLIYLDAHCEVAVNWYAPLVAPISKDR 


3342 


A 


385 


2 


NLTWWPLFRDVSFYTVDLIMLIIFFLDN VIMWWE 
SLLLLTAYFCYVWMKFT^TVOVFKWVKOMTNRTsI 

KWKVTAPEAQAKPSAARDKDEPTLPAKPRLQR 
GGSSASLHNSLMRNSIFQNKIHTLDPHV 


3343 


A 


1 


385 


FRVDNSEEWKDVFIISSERSFKLDSLKCGTWYKV 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
pepnae 
sequence 


Ammo acid sequence (A-=Alanine C=Cysteine, D=>Aspar(ic Add, 
E^GIutamic Acid, F^Pbenylalanine, G=Glycine, B^Histidine, 
I=IsoleDcine, K=Lysine, Lr=Leucine, M=MetbioiiiDe, 
^NA5paragine, P=ProHne, Q=Glutamine, R=Ai^nine, S^Serine, 
T=Tbreonine, V=VallDe, W-Tryptophao, Y=Tyrosine, 
X=UnkDown, *'°Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KLAAKNSVGSGRISEnEAKTHGREPSFSKDQHLF 
THINSTHARLNLQGWNNGGCPITAIVLEYRPKGT 
WAWQGLRANSSGEVFLTELREATWY 


3344 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


AGlRHEAPPTTSNRHRRQroRGVTHLNlSGLKMP 

RGIAIDWVAGNVYWTDSGRDVIEVAQMKGENR 

KTLISGMIDEPHAIWDPLRGTMYWSDWGNHPK 

lETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 

LYWADAKLSVIGSIRLNGTDPIVAADSKRGLSHP 

FSIDVFEDYIYGVTYINNRVFKIHKFGHSPLVNLT 

GGLSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRUDNGTCVPVPSPTPPPD 

APRPGTCNLQCFNGGSCFLNARRQPKCRCQPRY 

TGDKCELDQCWEHCKNGGTCAASPSGMPTCRCP 

TGFTGPKCTQQVCAGYCANNSTCTVNQGNQPQ 

CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 

GSRQCRCTAYFEGSRCEVNKCSRCLEGACWNK 

QSGDVTCNCTDGRVAPSCLTCVGHCSNGGSCTM 

NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 

SILIP 


3347 


A 


974 


666 


SPEMESHP1TQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHVPPCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITG\SHRARPENGFEN1F 


3348 


A 


1 


1171 


LSKITMPVICNEPLSFIQRLTEYM*HTYF1HRPSSL 

SDPVDRMQCVAAFAVSAVASQWERTGKPFNPLL 

GETYELVRDDLGFRLISEQVSHHPPISAFHAEGLN 

NDFIFHGSIYPKLKFWGKSVEAEPKGTITLELLEH 

NEAYTWTNPTCCVHNnVGKLWIEQYGNVEIINH 

KTGDKCVLNFKPCGLFGKELHKVEGYIQDKSKK 

KLCALYGKWTECLYSVDPATFDAYKKNDKKNT 

EEKKNSKQMSTSEELDEMPVPDSESYFIIPGSVLL 

WRIAPRPPNSAQMYNFTSFAMVLNEVDKDMESV 

IPKTDCRLRPDIRAMENGEIDQASEEKKRLEEKQ 

RAARKNRSKSEEDWKTRWFHQGPNPYNGAQD 

WIYSGSYWDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQKIKCLNNKFTPFPTTEKK*SQS 
VRPP*SNR1Y*ILQS*NISFS*LPN*NFASSSGKYLR 
TQKIKCLNNKFTPFPTTEKK 


3350 


A 


1 


712 


GAPAQDCICLPFPFHSSFLESDmKPARRKIQTTNP 

DFLLLLFMSVPVVSAPPFCPPAEGSRDGRPKASV 

ARPAAVHEHHSPRDCGHLPDVIRSSLGGWQPH*P 

AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 

GWPGPGQAWRVRVPGPHPLCPPASPPSPVQQ**E 

SVAAGSGLPGCVLCAAGRRPGPLPLLCVEVGQA 

LPPGAWVSSSGQRPGLTHPLAYSHGCVPSEG 


3351 


A 


1 


428 


MAAVVAATALKGRGARNARVLRGELAGATANK 

ASHNRTRALQSHSSPEGKEEPEPLSPELEYIPRKR 

GKNPMKAVGLAWAIGFPCGILLFILTKREVDKDR 

VKQMKARQNMRLSNTGEYESQRFRASSQSAPSP 

DVGSGVQT 


3352 


A 


2 


841 


RTLFRGRRRREDDRISRPHPSTAESKAPTPKFDLL ' 
ASNFPPLPGSSSRMPGELVLENRMSDWKGVYK 



wo 01/57190 PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

coiresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Plienylalanine, G=Glycine, H=Histidine, 
Msoleudne, K=Lysine, L=Leucine, M=MetbloDine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tlireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unl(nown, *°=Stop codon, ^possible nucleotide ddetion, 
^possible nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 

CAAELTALSTTQQEKDLIEDSSVQKDGLNQTnP 

VSPPSTTKPSRASTASPCNNNINAATAVALQEPR 

KLSYAEVCQKPPKEPSSVLVQPLRELRSNWSPT 

KNEDNGAPENSVEKPHEKPEARASKDYSGFRQN 

IIPRGAAGKIREQRRQFSHRAIPQGVTRRNGKEQ 

YVPPRSPK 


3353 


A 


1054 


587 


lATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 

PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 

SGPGQRVCVIDEIGKMELFSQLFIQAVRQTLSTPG 

TIILGTIPVPKGKPLALVEEIRNRKDVKVFNVTKE 

NRNHLLPDIVTCVQSSRK 


3354 


A 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEWER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRVVAEELENVRJLP 

HTVLYMADSETHSLEECRGHKRARKRTSMETA 

LALEKLFPKQCQVLGIVTPGIVVTPMGSGSNRPQ 

EIEIGESGFALLFPQIEGIKIQPFHFIKDPKNLTLER 

HQLTEVGLLDNPELRWLVFGYNCCKVGASNYL 

QQWSTFSDMNIILAGGQVDNLSSLTSEKNPLDI 

DASGVVGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNUGFMFACVGRGFQYYRAK 

GNVEADAFRKFFPSVPLFGFFGNGEIGCDRIVTG 

NFILRKCNEVKDDDLFHSYTTIMALIHLGSSK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERTVCVMGPIDDSVASLVIAQLLFLQSESN 

KKPIHMYINSPGGVVTAGLAIYDTMQYILNPICT 

WCVGQAASMGSLLLAAGTPGMRHSLPNSRIMIH 

QPSGGARGQATDIAIQAEEIMKLKKQLYNIYAKH 

TKQSLQVIESAMERDRYMSPMEAQEFGILDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


FNYNFCRNLHnvlPSFLV*PGMCGLLAKHLSFHIVG 
AFLIT/LGVAALCKFAVA*PRKKAYADFYRNYN* 
IKEFEVRKANISQSTK 


3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RIRIQREHTAVLKIEGWYARDETEFYLRMICANV 
YKANNNTVTPVLTPDKTRVMWRKVTQAHGISI 
MVRAQFRTNLPADAIGHRIRMML*PSRMYTTEPS 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 
VMDSERQVKDTDDIESPKRSIRDSGYIDCWDSER 

sdslspprhgrddsfdsldsfgsrsrqtpspdwl 

rgssdgrgsdsesdlphrklpdvkkddmsarrt 

shgepksavpfnqylpnksnqtayvpaplrkkk 

aereeyrkswstatspaglgkkalqdygprt\pv 

snddaestsmfdmrceeeaavqphsrarqeqlq 

LINNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLLAGEDGTSERRKSnCTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQYIERFTIS 

EAVLERLEMPKILERSHSTEPNLSSFLNDPNPMK 

YLRQQSLPPPKFTATVETTIARASVLDTSMSAGS 

GSPSKTVTPKAVPMLTPKPYSQPKNSQDVLKTFK 

VDGKVSVNGETVHREEEKERECPTVAPAHSLTK 

SQMFEGVARVHGSPLELKQDNGSIEINKKPNSV 

PQELAATTBKTEPNSQEDKKDGGKSRKGNIELAS 

SEPQHFTTTVTRCSPTVAFVEFPSSPQLKNDVSEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, DMspartic Acid, 
E=GlutaDiic Acid, F=Phenylalanine, &°6lycin«, H=Histidine, 
I-Isoieudne, K=Lysiiie, Ir°LcDcine, M-Metbiooine, 
N=AsparagiDe, F^Proline, Q^GIntamine, R=Arginine, S=Serine, 
T=<rhreonine, V»VaUne, ^-Tryptophan, Y-I^rosine, 
X^Unknown, *=Stop codon, A=pi»sible nucleotide deletion 
\Fpossible nndeotide insertion 










KDQKKPENEMSGKVELVLSQKWKPKSPEPEAT 

LTFPFLDKMPEANQLHLPNLNSQVDSPSSEKSPV 

TTPFKFWAWDPEEERRRQEKWQQEQERLLQER 

YQ\KEQDK\LKEE\WEKAQKEVEEEERRYYEEEP* 

mEDPWPFTVSSSSADQLSTSSSMTEGSGTMNKI 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 

DRLEEKGSLTEGALAHSGNPVSKGVHEDHQLDT 

EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 

JU'K. 1 JLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGAAMIIETLNLYFHIQCFRCGMCKGQLGDA 

VSGTDVRIRNGLLNCNDCYMRSRSAGQPTTL 


3359 


A 


3 


368 


EVTASREGRGACAWECGSSRGPWGLLRGTFAPV 
KAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR 
AWAGRATSM*TSSYSSEYQPQTP*ALVTLPPRSY 
YLLTHLLTLTHLHHQILFEP 


3360 


A 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAADYV 
RSKDFRDYLMSTHFWGPVANWGLPIAAITDMK\ 
KSPEnSRRMTFAL*CYSLTFVRFAHYVQ\PWNWL 
MLGCHTAVDFDQLISSMPCISHGMTASASAL 


3361 


A 


4619 


532 

m 


LLLGRANSPPYNSVVRTLPPATLLLRRAGWESF 

WSCQSRSPWPPRPEVRAPAKGPRGVAGAAGACS 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PBPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQIEESLGFGSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKKKNKYFWQNFR 

KNQKGIMRQTSKGEDVGYVASEITMSDEERJQL 

MMMVKEKMITIEEALARLKEYEAQHRQSAALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KRLHKLVNSTRRVRKKL1RVEEMKKP\STEGGEE 

HVFENSPVLDERSALYSGVHKKPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLIKPPKKMGTFFSYPEEEKAQKVSRSLTEGEM 

KKGLGSLSHGRTCSIFGGFDLTNRSLHVGSNNSDP 

MGKEGDFVYKEVnCSPTASRISLGKKVKSVKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSED\EEKPKRPTRRRRK 

GRPPQPKSVEDLLDRINLKEHMPTFLFNGYEDLD 

TFKLLEBEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS*CYESS 

ENLENGKTRKASLLSAKSSTEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAP\DTSKS 

CDPPGC*LVLN\KNRRKPPSFPSCRSC\ETL\EGPQ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 

IVPEVPQKTTASSTKAQPLEQDSAVDNALLLTQS 

KRFSEPQKLTTKKLEGSIAASGRGLSPPQCLPRNY 

DAQPPGAKHGLARTPLEGHRKGHEFEGTHHPLG 

TKEGVDAEQRMQPKIPSQPPPVPAKKSRERLANG 
LHPVPMGPSGALPSPDAPn PVTfRfrQPAQPTQPQn 

CPPALAPRPLSGQALGSPPSTRPPPWLSELPENTS 
LQEHGVKLGPALTRVKVSCARGVDLETLTENKLN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nncleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine G><;ystelne, D^Aspartle Add, 
E>=Glutamlc Add, F^Phenylalanlne, G=Glydne, KNHistldine, 
I°°Isoleuclne, K=Lysine, L=Leudne, M=Methionlne, 
N=Asparaglne, P=Proline, Q=GIutamine, R=Arglnlne, S=Serine, 
T=Tbreonine, V=Valine, W=Tryplophan, Y^Tyrosine, 
X=UnIinown, *=Stop codon, A=posslble nndeotlde deletion, 
\r=possible nudeotide insertion 










HAEGIRSSRREPYS*LRHGRCG1\P\EALVQRYAED 
LDQPERDVAANMDQIRVKQLRKQHRMAIPSGGL 

TEICRKPVSPGCIS\SVSDWLISIGLPMYAGTLSTA 
GFSTL\SQVPSLSHTCLQEAG\ITEERHIRK\LLSAA 
RLFKLPPGPEAM 


3362 


A 


1 


4653 


FRGGVGYAHTLHLLPFAGSSWLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHYSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTKWDVSTTKARVAPEKKQDVGKFVELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

HIKPDQFTYTSDHFETIMKYAEKLIQEGKAYVDD 

TPGEQIKAEREQRIESKHRKNPIEKNLQMWEEMK 

KGSQFGHSCCLRAKIDMSSNNGCMRDPTLYRCK 

IQPHPRTGN*Y\NV\YPTYDFACPIVDSIEGVTHAL 

RTTEYHDRDEQFYWUEALGIRKPYIWEYSRLNL 

NNTVLSKRKLTWFVNEGLVDGWDDPRFPTVRG 

VLRRGMTVEGLKQFIAAQGSSRSVVNMEWDKI 

WAFNKKVIDPVAPRYVALLKKEVIPVNVPEAQE 

EMKEYAKHPKNPEVGLKPVWYSPKVFffiGADAE 

TFSEGEMVTFINWG^fLNITKIHKNADGK^SLDAK 

LNLEN1<I)YKKTTKVTWLAETTHALPIPVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLKKGDIIQLQRRGFFICDQPYEPVSPYSCKEA 

PCVLIYIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEWRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEVVRKLKTEKAPKDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKKVEENLADW 

YSQVITKSEMIEYHDISGCYILRPWAYAIWBAIKD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLPIKLNQWCNWRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPWKGRKTEKEKFAGGDYTTTIEAF 

ISASGRAIQGGTSHHLGQNFSKMFEIVFEDPKIPG 

EKQFAYQNSWGLTTTITIGVMTMVHGDNMGLVL 

PPRVACVQVVnPCGITNALSEEDKEALIAKCNDY 

RRRLLSVNIRVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETKLQAILEDIQVTLFTRASEDLKTHMWANT 

MEDFQKILDSGKIVQBPFCGEIDCEDWIKKTTARD 

QDLEPGAPSMGAKSLCIPFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYGITSPIS 

LAAPKETDCVLTQK\LI\ETLKPFGGFLKKEEGTA 

SRRNFNFGKN*INLVKEW1RRNQ*KAKNLPQSVI\ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine OCysteine, D^Aspartic Acid, 
E^GIutamic Add, F^Pbenylalanine, €t=GIydne, H-Histidine, 
I^Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutaniine, R^^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, y=Tyrosine, 
X=lInkno>vn, *=Stop codon, A=possible nucleotide deletion, . 
\=possible nucleotide insertion 










ENVXGGKIFT/FLGSYRL/GEVHTKGADIDGVCVF 

APRHVDRSDFFRSFYDKLKLQEEVKDLRAVEEA 

FVPVIKLCFDGIEIDBLFARLALQTIPEDLDLRDDS 

LLKNLDIRCIRSLNGCRVTDEBLHLVPNIDNFRLT 

LRAIKLWAJKRHNIYSNILGFLGGVSWAMLVART 

CQLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPIITPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDEBLLSKAE 

WSKLFEAPNFFQKYKHYIVLLASAPTENQRLEW 

VGLVESKIRILVGSLEKNEFITLAHVNPQSFPAPK 

ENPDKEEFRTMWVIGLVFKKTENSENLSVDLTY 

DIQSFTDTVYRQAINSKMFEVDMKIAAMHVKRK 

QLHQLLPNHVLQKKKKHSTEGVKLTALNDSSLD 

LSMDSDNSMSVPSPTSATKTSPLNSSGSSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKIPTPIVGVKRTSSPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 

VIKNSIKLRLNR 


3364 


A. 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRG/WQGPASRAPER 

PRNRHVVREKTGAEEQ/WKRRGKREL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTEVSTKNTPCSENKLDIQEKKLINQEKKMFRI 

RNRSYIDRDSEYLLQENEPDGTLDQKLLEDLQKK 

KNDLRYIEMQHFREKLPSYGMQKELVNLIDNHQ 

VTVISGETGCGKTTQVTQFILDNYIERGKGSACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSBLYCTTGIILQWLQSDPYLSSVS 

fflVLDEIHERNLQSDVLMTVVKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPVVEYLL 

EDVIEKIRYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEADfKERWPDYVRELRRRYSASTVDVIEM 

MEDDKVDLNLIVALIRYIVLEEEDQAILVFLPGW 

DNISTLHDLLMSQVMFKSDKFLIIPLHSLMPTVN 

QTQVFKRTPPGVRKIVIATNIAETSITIDDWYVID 

GGKEKETHFDTQNMSTMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICINGS*EASLLGWnQLPEIF/R 

GTPLEELCLQIKVLRLGGI/GLFLSRLMDPPSNEA 

VLLSIRQLNRSLNALDKQEELTPLGVHLARLPVEP 

fflGKMILFGALFCCLDPVLTlAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTWNAFEGWEEA 

RRRGFRYEKDYCWEYFLSSNTLQMLHNMKGQF 

AEHLLGAGFVSSKNPKDPESNINSDNEKIIKAVIC 

AGLYPKVAKIM.NLGKKRKMVKVYTKTDGLVA 

VHPKSVNVEQTDFHYNWLIYHLKMRTSSIYLYD 

CTEVSPYCLLFFGGDISIQKDNDQEHAVDEWIVF 

QSPARIAHLVKRAWHMDERREEQIVQLLNSVQ 

AKNDKESEAQISWFAPEDHGYDKKYFFKE 


3365 


A 


439 


878 


ECCNVRPUIETDLLKMKRKPRASSPVVEEQPRA 
NTKETRKKKSFSQPMSASTKEESQDGRKKGK*L 

KGRARKKNAPQKSMALRILEEGSRPTPSGHSDQL 
NEEL*QNELQLEQ/PEGT*LEQQSEGTQPEQQSGR 
MPTISTLSLSSE 
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SEQD) 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

locadoD 

corresponding 

lO IirSI allllllU 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
itkiu rcsiuuc ui 

peptide 
sequence 


Amino acid sequence (A-'AIanine OCysteine> D-Aspartic Acid, 
EF^GIutamic Acid, F-Pbcnylalanine, G^GIycine, H°Histidine, 
I^lsoleucine, K=Lysine, L^Leudne, M=°Metliionine, 
N=^Asparagine, P=Froline, Q=Glntamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Vallne, liV=Tryptopban, Y'O^rosine, 
X=Unluiown, *^Stop codon, A^ossible nucleotide deletion, 
V=possible nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 

KHAKKHLGFFRNNFGVREPYQILLDGTFCQAAL 

RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 

KDLYGAKLIAQKCQVRNCPHFKNAVSGSECLLS 

MVEEGNPHHYFVATQIXJNLSVKVKKKPGVPLM 

FUQNTMVLDKPSPKTIAFVKAVESGVRLSQCMRK 

KVSmSKKNRV**KTLNRGRRKKRKKISGPNPLS 

CLKKKiaG\PDTQSSASBKKRKWKRIRNRSNPKV 

LSEKQNAEGE 


3367 


A 


40 


1467 


MLWGCRAKACWGPRLSDLVASLSPQRECISVHV 

GQAGVQIGNACWELFCLEHGIQADGTFDAQASK 

INDDDSFTTFFSETGNGKHVPRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 

VGKESIDLVLDRIRKLTDACSGLQGFLIFHSFGGG 

TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 

TAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDl 

CRRKLDIERPTYTNLNRLISQIVSSITASLRFDGAL 

NVDLTEFQTNLVPYPRIHFPLVTYAPIISAEKAYH 

EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC 

MLYRGDVVPKDVNVAIAAIKTKRTIQFVDWCPT 

GFKVGINYQPPTWPGGDLAKVQRAVCMLSNTT 

AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTOGESSGSSSQKTTPEGSE 

LNIPHAGAWAQIPEETGLPQGRDTTQLLASEMV 

HLMMK\LKEKR\RAI*AQKKKMEAAFTKQRQKM 

GRTAFLTWKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLADIKESMENPQAKW 

LKSPTTPIDPEKQGNLASPSEETLNEGEILEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSDV 

SPRNPTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETRRKTEEERQKKEDERARREFIR 

QEYMRRKQLKLMEDMDTVIKPRPQVVKQKKQR 

PKSJHRDHIESPKTPIKGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCGSRNGEKDWEN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHnQNAL 

AHCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFRSLYTYCPETEEINKLTGIGPKSITKKM 

lEGLYKYNSDRKQFSHIPAK'rLSASVDAniHSHL 

WQTKRPVTPKKLLPTKA 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAL 
RLTLGGPDPRARPGIACLRPVRPFAGAQVFAERA 
CjoALIiLLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 



wo 01/57190 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nodeotide 

location 

corresponding 

to iirst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Aianine OCysteine, D^Aspartic Acid, 
EMSIutamic Acid, F^PhenylalaninCy G=GIyclne> H^Histidine, 
I=Xsoleucine» K^Lysine, L^Leudne, M=Methionine, 
N»Asparagine» P^Proline, Q^GIutamine, R^Arginine, S=Scrine, 
T=Threonine, V=VaUne, W^Tryptoplian, Y'^Tyrosinc, 
A=UnKnown, *=diop codon, A^posnble nneleotiae deletion, 
>ppossible nucleotide Insertion 










YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRJUISRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHtlRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 

YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREEKLSRRSGSRTRDRRJR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIQHFR 

MSDDVHSLGKVTSDLAKRRKLTS\*GGLSEELGS 

ARRSGEVTLTKGDPGSLEEWETVVGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPKIDRISERAGHK 

CMATESVDGELSGCNAAILKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 

QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTIDSSGPSLTL 

PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVILMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAWNNHLEVARYMVQRGGCV 

YSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD 

VNAQDSGGWTPnWAAEHKHIEVIRMLLTRGAD 

VTLTDNEENICLHWASFTGSAAIAEVLLNARCDL 

HAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 

ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 

GVGNRAIRTEKHCRDVARGYENVPIPCVNGVDG 

EPCPEDYKYISENCETSTMNIDRNITHLQHCTCV 

DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 

PLIFECNQACSCWRNCKNRVVQSGIKVRLQLYR 

TAKMGWGVRALQTDPQGTFICEYVGELISDAEAD 

VREDDSYLFDLDNKDGEVYCIDARYYGNISRFIN 

HLCDPNIEPVRVFMLHQDLRFPIUAFFSSRDIRTGE 

ELGFDYGDRFWDIKSKYFTCQCGSEKCKHSAEAI 

ALEQSRLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PDGIU.IVSCSEDKTIKIWDTTNKQCVNNFSDSVG 

FANFVDFNPSGTCL\SAGSDQTVKVWDVRVNKL 

LQHYQVHSGGVNCISFHPSGim-ITASSDGTLKIL 

DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 

ADTQVLLWRTNFDELHCKGLTKRNLKRLHFDSP 

PHLLDIYPRTPHPHEEKVETVEDFFLHLLRLIQSL 

R*SICRSLLPLLWISFLLILPQQQKPWGLCQTRV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nncleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E>=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=GlBtamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknofvn, *=Stop codon, ^possible nucleotide deletion, 
\Fpossible nucleotide insertion 










KRPVDIS*TLP*CHQNVCQQPRKRKQKT*VTSPV 

KVKA^SIPLAVTDALEHIMEQLNVLTQTVSILEQR 

LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMAIGIINWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKIRQVCQ 
NVYMKGCSPITLFKIVHYWPGAVAHAYNPSTLG 
GQVGAVQIT*GQEFETSLDYMVKPHLY 


3375 


A 


3 


1051 


VPTQQBLAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETVISLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKKAKVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKKLSTWKQELLKLMDRHKKDCAREK 

PFKCQECGKTFRVSS\DL\IKHQRIHTEEKPYKCQ 

QCDKRFRWSSDLNKHLTTHQGIKPYKCSWGGKS 

FSQNTNLHTHQRTHJGEKPFTCHECGKKFSQNS 

HLIKHRRTHTGEQPYTCSICRRNFSRRSSLLRHQK 

LHL*REACPVSHFWKTF 


3376 


A 


137 


2329 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 

GVGDSEGGPRPLFCRKGALRQKVVHEVKSHKFT 

ARFFKQPTFCSHCTDFIWGIGKQGLQCQVCSFVV 

HRRCHEFVTFECPGAGKGPQTDDPRNKHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 

HVTVGEARNLIPMDPNGLSDPYVKLKLIPDPRNL 

TKQKTRTVKATLNPVWNETFVFNLKPGDVERRL 

SVEVWDWDRTSRNDFMGAMSFGVSELLKAPVD 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSPIPSPSPSPTDPKRCFFG 

ASPGRLfflSDFSFLMVLGKGSFGKVMLAERRGSD 

ELYAIKILKKDVIVQDDDVDCTLVEKRVLALGG 

RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 

DLMYfflQQLGKFKEPHAAFYAAEIAIGLFFLHNQ 

GnYRDLKLDNVMLDAEGHIKITDFGMCKENVFP 

GTTTRTFCGTPDYIAPEIIAYQPYGKSVDWWSFG 

VLLYEMLAGQPPFDGEDEEELFQAIMEQTVTYP 

KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 

IRAHGFFPLGFDWERLERL\EIPASFSRPRPCGPQR 

RGIFDKFFTRAAPA\LTPPARLVLDSIDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSWILNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKLlMKTFHGISGVTNSGKTTIjyCNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSWSTDQESAEEIPILIIEG 

FLUWtHKPLDTIWNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 

RRNTTNPS/CK*IRKLQGVI 


3379 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSWSTDQESAEEIPILIIEG 

FLLFNYKPLDTIWNRSYFLTEPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 
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S£QID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lU Ilial ailllllu 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

aCIU IX91UUC OI 

peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, ]>=Aspartie Acid, 
&=Glutamic Add, F^Phenylalanine, G=GIycine, II=Histidine, 
I=Isolencine, K=Lysine, ]>Lencine, IV^Metliionine, 
N=Asparagine, P=Proline, QMSIutamine, R=Arginine, S^erine, 
T^^reonine, V<=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unlu>own, *=Stop codon, A=possible nucleotide deletion, 
\ppos$ible nucleotide insertion 










RRNTTNPS/CK*1RKLQGVI 


.3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

VRAPAAGQPRATKGAPPPPGTPPPSPMSSAIERKS 

LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 

AIDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRRDYLRLFGQDGLCASCDKRIRAYEMTMRV 

KDKVYHLECFKCAACQKHFCVGDRYLLINSDIV 

CEQDIYEWTKINGMI 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT ~ 

QQGMALQNYDNKLVKCIEELCQKQEELCWQIQ 

QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 

NLARKIASCSKFYQTIAETEATYLKILESF*\TLLS 

VRKREAGNLTKATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GIRGKMADRGGVGEAAAVGASPASVPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALRIPLR 

LCEhnJVAVTVFLNSLtPKFYVALTGTSSLISGLDFI 

FEWWYFHKHGTSFIEQVSVSHLQPLMGGTESSIS 

EPGSPSKNRENETSRQNLSECKVWRNPLNLFRGA 

EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 

DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 

LN/E*LCHCICSTG*GRSNNYCRC*KVI*TGTQGR 

RNNL*AVTAVPAPKSSA*SSTEERYQCTGIY*LKI 

GNVCKK1RKNKRSSKNNERFDE*1SSSYHVEHP* 

KSL\KSLLELQAYPDVQAVLAKYDDISLPKSAAIC 

YTAALLKTRTVSEKFSPETASTRGLSAAEINAVD 

AIHRAVEFNPHVPKYLLEMKSLILPPEHILKRGDS 

EAIAYAFFHLQHWKRIEGALNLLQCTWEGSKYS 

FPKVTLISLTIH 


3383 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGIEGFKRDSDGSL*VAVNL\EYGTNLKGTLD1 

KEDMSEPQEKKLSENTDFLAPGVSSFTDSNQQES 

ITKREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

\LPREHANSKQEEDNTQSDDILEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDDYFHPKPGLFWEAERA\HSIAYSPSKLREQ 

REKVHENENIGTTEPGEHQEAKKAENSSNEEETS 

SEGNMRWHAVDSCMSFQCKRGHICKADQQGKT 

SLVSCQDPVnCPPTKPLDQVCGTDNQTYASSCH 

LFATKCRLEGTKKGHQLQLDYFGVASKSIPTiCRD 

FEVIQ\FPLRMRDW\LKN1LMQLYEANSEHAGYL 

NEK\QRNKVKKIYL\DEKRLLAGDHPIDLLLRDFK 

KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 

PLRASLVPMEHCITRFFEECDPNKDKHITLKEWG 

HCFGIKEEDIDENLLF 


3384 


A 


3166 


928 


PSRPHPTHAAhflAGPEGFQYRALYPFRRERPEDLE 

LLPGDVLWSRAALQALGVAEGGERCPQSVGW 

MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 

PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 

PPLLVKLVEAIERTGLDSESHYRPELPAPRTDWSL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D==Aspartic Acid, 
E=Glutamic Add, F^rPhenylalanine, G=GIycine, H^Histidine, 
I^Isoleucine, K=Lysine, LF'Leucine, M-Methionine, 
N<=Asparagine, P=Proline, Q=GlutamiDe» R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=iJnkiiown, *=Stop codon, /=pos9ble Ducleotide ddetion, 
Vpossible nucleotide inscrtioii 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 

HLGRVASRAPALGPAVRALGATFGPLLLRAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA 

EWYWGDMSREEVNEKLRDTPDGTFLVRDASSKI 

QGEYTLTLRKGGNNKLIKVFHRDGHYGFSEPLTF 

CSVVDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 

DQLYEEYTRTSQELQMKRTAffiAFNETTKIFEEQG 

QTQEKCSKEYLERFRREGN/QTKEMQRILLNSER 

LKSRIA\EIHESR'nKL\EQQLLVPRASDNKRD/IDK 

PH*TSLKPDLMQLRKIRDQYLVWLTQKGARQKK 

INEWLGIKNETEDQYALMEDEDDLPHHEERTWY 

VGKINRTQAEEMLSGKRDGTFLIRESSQRGCYAC 

SVWDGDTKHCVIYRTATGFGFAEPYNLYGSLK 

ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 

PPAAR 


3385 


A 


43 


2372 


TRDVNSWKELCFNHYNKETTNCYRTTRKWTNY 

KIIFLGPFRELRSQGNQVILNLGKERCQLRETGLK 

LYLPGMDSARHHISHSTSAGPIPSQKEEEMTESQ 

GTVTFKDVAIDFTQEEWKRLDPAQRKLYRNVML 

*>nfNhn.ITVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 

VKSYGNSSSHFVnPFKCNHCGKGFNQTLDLlRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEiaHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLimVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKOTITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKfHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCmCGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VQ^ECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRE/KPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKfflSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGBKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KmiHQKlHTRENPLSVnVEKASIRLWTSSDI 
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SEQID 
NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A==Alanine OCysteine, ]>=A$partlc Add> 
E^Glutamic Acid, F^Phenylalanine, G^lycine> H^HIstidlne, 
I'^Isoleucine, K~Lysine, l;=Leucine, M— Methionine^ 
N=Asparagine, P=Proline, Q===Glutaraine, R^Arginine, S^=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *==Stop codon, /^possible nucleotide deletion^ 
\=possibIe nucleotide insertion 


3386 


A 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

GITGPAWYCHSPSHSLLSAFCHLPTPSRCPAMAR 

PPVPGSVWPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSIDTASYKIFVSGKSGVGKT 

ALVAKLAGLEVPVVHHETTGIQTTVVFWPAKLQ 

ASSRVVMFRFEFWDCGESALKKFDHMLLACME 

IN 1 UAr JLr JLr or 1 UKAor cUJLr Ov^JLAKJLAUllAr vj V 

VRMVIGSKFDQYMHTDVPERDLTAFRQAWELPL 

LRVKSVPGRRLG 


3387 


A 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQQEPAEPEDAEKSRTYVARNGEPE 

PTPVVNGBKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEnLLMQTLNELSTPEEKLAAL 

CKKYAELLEEHKNSQKQMKLLQKKQSQLVQEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

EGVQRAREEEBKRKEVTSHFQVTLNDIQLQMEQ 

HNERNSKLRQENMELAERLKKLIEQYELREEHID 

KVFKHKDLQQQLVDAKLQQAQEMLKEAEERHQ 

REKDFLLKEAVESQRMCELMKQQETHLKQQLA 

LYTEKFEEFQNTLSKSSEVFTTFKQEMEKMTBOa 

KKLUKHI lMYK^KWci>SNlU\LL£MAccKTVRJJ 

KELEGLQVKIQRLEKLCRALQT/GAQ*PVRGQRW 

GSHRTSAVRIFS 


3388 


A 


98 


3197 


ARPEVPAPPAWLSRRGAAKMGDKKDDKDSPKK 

NKGKERRDLDDLKKEVAMTEHKMSVEEVGRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAWnXGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEVVVGDLV 

EKGGDRVPADLRIISAHGCKVDNSSLTGESEPQT 

RSPDCTHEVNPLKTRNITFFSNNFVEGTARGVWA 

TGDRTVMGRIATLASGLEVGKTPIAIEIEHFIQLIT 

GVAVFLGVSFFILSLILGYTWLEAVffLIGnVANV 

PEGLLATVTVCLTLTAKRMARKNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQ>«IMTVAHMWFDNQIH 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNIPVLKRDVAGDASESALLKCIELSS 

GSVKLMREKNKKVAEIPFNSTNKYiQLSIHETEDP 

NDNRYLLVMKGAPERILDRCSTELLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEQF 

PKGFAFDCDDVNFITDNLCFVGLMSNDGPPRAA 

VPDAVGKCRSAGIKVIMVTGDHPITAKAIAKGV 

GIIFEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQIDEILQNHTEIVFARTSPQQKLirV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASIVTGVEEGRLl 

FDNLKKSIAYTLTSNIPEITPFLLFIMANIPLPLGTI 

mCIDLGTDMVPAISLAYEAAESDIMKRQPRNPR 

TDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 

ENGFLPGNLVGIRLNWDDRTVNDLEDSYGQQW 

RNSVFQQGMKNKHJFGLFEETALAAFLSYCPGM 
DVALRMYPLKPSWWFCAFPYSFLIFVYDEIRKU 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine CK)ystelne, ])=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G==Glycine» H^Histidine, 
Msoleudne, K=Lysine, L=Leucine, M^Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X^^'Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=nossibIe nucieotid^ incM^nn 










LRRNPGGWVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTWRMLISKNMPWRRLQGISFG 

MYSAEELKKLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQYTTEIVQNNLLGSQGAHVKNVCESK 

SKLIALFWKAHMNAKRCPHCKTGRSWRKEHNS 

KLUTFPAMVHRTAGQKDSEPLGIEEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLVVPPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDVVLIRKLLALMAQEQKLPEE 

VATPTTDEEKDSLIAIDRSFLSTLPGQSLIDKLYNI 

WIRLQSHVNIWDSBMDKLMMDKYPGIRQILEK 

KEGLFRKHMMGKRVDYAARSVICPDMYINTNEI 

GIPMVFATKLTYPQPVTPWNVQELRQAVINGPN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCKAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPLAGLIQDHMVSGASMTTRGCFFTREHYM 

ELVYRGLTDKVGRVJCLLSPSILKPFPLWTGKQVV 

STLLINIIPEDHIPLNLSGKAKITGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLGVEDILVKPKADVKRQRIffiESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMIDLKFKEEVNHYSNEINKACMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQIELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTGIK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLWQYDLTVRDSDGSWQFLYGEDGLDIP 

KTQFLQPKQFPFLASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKKWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALKLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDIYFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQLVKWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMNVTLGIPRLREILMVASA 

MKTPMMSVPVLNIKKALKRVKSLKKQLTRVCL 

GEVLQKIDVQESFCMBEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILRFMETRFFKLLMESIKKK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHIVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH*GGPVPSRPPDAAPETHP 

QPGAPGA\EAMERRVQAVREIHPFIDDYQYDTEE 

SLWCQVTVKLPLMKINFDMSSLWSLAHGAVIY 

ATKGITRCLLNETTNNKNEKELVLNTEGINLPELF 

KYAEVLDLRRLYSNDIHAIANTYGIEAALRVIEK 

EDCDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 

LNRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 

DELRSPSACLVVGKWRGGTGLFELKQPLR 


3390 


A 


2 


2080 


DLPPLEGPPAQASPSSTMLGEGSQPDWPGGSRYD 
LDEIDAYWLELINSELKEMERPELDELTLERVLE 



wo 01/57190 PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Add, 
E=Gltttamic Acid, P=Phenylalanine, &==Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, Lr°Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptoplian, Y=Tyrosine, 
X=Unknown, *=Stop codon, A^possible nucleotide deletion, 
\=possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDWCDVC 

RSPEGEDGNEMVFCDKCNVCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPITKISfflPASR 

WALSCSLCKECTGTCIQCSMPSaVTAFHVTCAF 

DHGLEMRTILADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLERVRNLCYMVTRRERTKHAICKLQEQIFH 

LQMKLIEQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QITAENMAMSEWPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVP\GPAASPKPLG 

RLRPPPREPR*T\RRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


nsflhflhlkvrtmflfpsfpvlllsvvtascskt 

kacadtqktcsmitcgipvtngtpgrdgrdrpk 

gekgepglgqvsvas*istsgrcssksvlepatrg 

lkhrlgeaplssgpmlhseqpl*naiasktklfv 

dslgshistqelgvcgcpfrgvsclvgelalvqa 

lh*vagesfffgsdhwligcaggeqewsiei:lgk 

kkrvtatgssslclatgqglrglqgppgkmgpp 

GNTGTSGIPGPRGQKGDRGDNSVAEAKLANLER 
KL*SLRSELDHTKKL*PFSLGK\MSGKKLFVTNGE 
RMPFSKVKALCAGLQATVAAPKNAEENKAIQDV 
AKDTAFLGITDEATEGQFMYLTGGRLTYSNWKK 
DEPNDHGSGEDCVILLNNGLWNGISCTSSFIAICE 
FPA 


3392 


A 


218 


1773 


GGSRRNQRRSIPVLGYFLKQKKMTKAQESLTLE 

DVAVDFTWEEWQFLSPAQKDLYRDVMLENYSN 

LVSVGYQAGKPDALTKLEQGEPLWTLEDEIHSP 

AHPEIEKADDHLQQPLQNQKILKRTGQRYEHGR 

TLKSYLGLTOQSRRYNRKEPAEFNGDGAFLHDN 

HEQMPTEIEFPESRKPISTKSQFLKHQQTHNIEKA 

HECTDCGKAFLKKSQLTEHKRIHTGKKPHVCSL 

CGKAFYKKYRLTEHERAHRGEKPHGCSLCGKAF 

YKRYRLTEHERAHKGEKPYGCSECGKAFPRKSE 

LTEHQRIHTGIKPHQCSECGRAFSRKSLLVVHQR 

THTGEKPHTCSECGKGFIQKGNLNIHQRTHTGEK 

PYGCIDCGKAFSQKSCLVAHQRYHTGKTPFVCPE 

CGQPCSQKSGLIRHQKIHSGEKPYKCSDCGKAFL 

TKTMLIVHHRTHTGERPYGCDECEKAYFYMSCL 

VKHKRIHSREKRGD/CSEGGKSFHSKSQLKS**TC 

AGEKPC*YGNCGNGGRAV 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSIETL 
SLPPGPSHLVGDKSQGGRSCQGQITSAASGKTSK 

sepnhvifkkisrdksvniylgnrdymdhvxsqv 
qpvdgwlvdpdlvkgkkvyvtltcafrygqe 

DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLQ 

esllkklgsntypflltfpdylpcsvmlqpapqd 
sgkscgvdfevkafatdstdaeedkipkkssvrl 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

correspoDding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°°Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F^Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=TlireoDine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,Mpossible nucleotide deletion, 
\=possible nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFFMFVDKPLH 

LAVSLNKRDLFPMGSPIPVPVSVP\NNTEKPVKKI 

KA\SVEQVANVVLYS\SDY\YVKPVAMEEAQEKV 

PPNSTWTKAVLTLL\PWLVNNRERRGIALDGKIKH 

EDTNLASSTIIKEGIDRKRSWEILVSYPDQR*SSTV 

SGFLGRASPSQ*SRPT*RSQFRL\MHPQP\EDPA\K 

ESYQDANLVF\EEFAKP*ILKDAGEA*VEGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRLISSSCRLFFPEDP 

VKIVRAQGQYMYDEQGAEYIDCISNVAHVGHCH 

PLVVQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDVWLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHVAPLPDTYRGPYREDHP\THVEDGLEKAFS* 

KRVVQGRNRQICRRQIAAFFAESLPSVGGQIIPPA 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFVPDIVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATSVGSFLMQLLGQQKIKHPrVG 

DVRGVGLFIGVDLIKDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGKNILKFKPPMCFSLDNARQV 

VAKLDAILTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


FRDGFSLRCGCNAELPGRGGDDAADRAIQRFLR 

TGAAVRYKVMKNWGVIGGIAAALAAGIYVIWG 

PITERKKRRKGLVPGLVNLGNTCFMNSLLQGLSA 

CPAFIRWLEEFTSQYSRDQKEPPSHQYLSLTLLHL 

LKALSCQEVTDDEVLHASCLLDVLRMYRWQISS 

FEEQDAHELFHVITSSLEDERDRQPRVTHLFDVH 

SLE\HSQK*LPKQITCRTRGSPHPTSNHWKSQHPF 

HGRLTSNMVCKHCEHQSPVRFDTFDSLSLSIPAA 

TWGHPLTLDHCLHHFISSESVRDWCDNCTKIEA 

KGTLNGEKVEHQRTTFVKQLKLGKLPQCLCIHL 

QRLSWSSHGTPLKRHEHVQFNEFLMMDIYKYHL 

LGHKPSQHhfPKLNKNPGPTLELODGPGAPTPGL 

NQPGAPKTQIFMNGACSPSLLPTLSAPMPFPLPV 

VPDYSSSTYLFRLMGSCRPPWETWHSGTLCSFTD 

GPHL 


3396 


A 


109 


107 


TQEAGLIFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTRIPQRPAVMYSPLCLTQDEFHPFIEALL 

PHVRAFAYTWFNLQARKRKYFKKHEKRMSKEE 

ERAVKDELLSEKPEVKQKWASRLLAKLRKDIRP 

EYREDFVLTVTGKKPPCCVLSNPDQKGKMRRID 

CLRQADKVWRLDLVMVILFKGIPLESTDGERLV 

KSPQCSNPGLCVQPHfflGVSVKELDLYLAYFVH 

AADSSQSESPSQAK»R*H*GPARKWDIWGFQ\DS 

FVT\SGVF\SVT*A*LRVSQTP1\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSTSSTKRLKSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

MPSPTTLKKSEKSGFSSPSPSQTSSLG\TAFTQHHR 

PVITGTQSKFHIATPSILVHFPRHSPFFQQPGPYFSH 

PAIRYHPQETLKEFVQLVCPDAGQQAGQPNGSS 

QGKVHNPFLPTPMLPPPPPPPMARPVPLPVPDTK 

PPTTSTEGGAASPTSPTTRM>GRTRPQQPFL/SYG 

PP*PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRRLP 
VGPLLRAI^TCHALSRLQDTPVGDPMDLKMVES 



wo 01/57190 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lu iirM <ii]]lllo 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
aciQ rcMuuc oi 
peptide 
sequence 


AmiDO acid sequence (AoAianine OCysteine, D^'Aspartic Add, 
EFGIatamic Add, F°PhenyIalaniDe, GM^Iycine, H^Histidine, 
I=Isoleucine, K^Lysine, D^Leudne, M=Metbionine, 
I^Asparagine, F'ProHne, Q=Glntamine, R=Arginine, S=Serine, 
T=ThreoDine, V=Valine, W==Tryptoplian, Y=>Tyrosine, 
X^Unknown, *=Stop codon, /=po$sibk niideotide deletion, 
\pposdble nudeotide insertion 










TGWVLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

AMEEPPVPVSVLHRFPFSSALQRMSWVAWPGA 

TQPEAYVKGSPELVAGLCNPETVPTDFAQMLQS 

YTAAGYRVVALASKPLPSVPSLEAAQQLTODTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRIRA 

VMVTGDNLQTAVTVARGCGMVAPQEHLnVHA 

■raPERGQPASLEFLPMESPTAVNGVKDPDQAAS 

YTVEPDPRSRHLALSGPTFGIIVKHFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASVVSPFTSSMA 

SIECVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

SVLILYTINTNLGDLQFLAroLVITTTVAVLMSRT 

GPALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 

TWFSLSSFQYLILAAAVSKGAPFRVRPLTNNVPF 

LLASAL*SSVLVVLVLSPGLLHGPLALRNITDTGF 

KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 

AQAG\SKKRFKQLERELAEQPWPPLPAGPLR 


3398 


A 


758 


1368 


FPFRMLTGYLYLMWRRKAFWSGTQRHPLPGGL 

KRRRRPGRGPWPAPGGQGVGPSAL*KAGSPPAN 

RPGQGE/PGLISPKPVTEVLPDVQGAPVPVPPLPT 

PPSLPHLQNQPP/TVQHYLLSFSWKPSQGPE*RA* 

PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 

TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 

SFL 


3399 


A 


906 


1091 


HHHHHHHHHHHHHLVAFGKVQ*LQNSPSSSSSS 
SSGCFWQARFSSYRTLHHHHHHHHHHHHH 


3400 


A 


1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGEIASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSTWPVECTEGSAGPQSLPLPILE 

PVKNPCSVKDQTPLQLSVEDTTSPNTKPCPPTPTT 

PETSPPPPPPPPSSTTCSAHLTPSSLFPSSLESSSEQ 

KFYNFVILHARADEHIALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDAIDHSAFIILLLTVSN 

VFDCR\LSLHQVNQAMMSNLT\RQGSQDCV1P\FLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

NTFKPHRLQARKAMWRKEQDTRALREQSQHLD 

GERMQAAALNAAYSAYLQSYLSYQAQMEQLQV 

AFGSHMSFGTGAPYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQP\LIIHHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 

KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DWFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISETrVIDDEEDIETNGG 

AEKKSSCFIEWGLPG'mNKTNDLDFSTSSLSRSK 

VNAGMGNSGITTELTLKYnTNVTTLETGISSVNA 

GQDVNfflTYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLII/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLbPCbNNWNLKKGVFNKSRCTICSKLAEVWIFI 

PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3402 


A 


153 


1389 


E WGWLG AAQPPEEEAEAEDQESPSSLCREALAEI " 



wo 01/57190 PCTAJSOl/04098 



S£Qn) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D^'Aspartic Acid, 
£=Glutamic Acid, F=Fhenylalanine, G=Glycine, H=Histidine, 
I^lsoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine» 
T=Threonine, V==Valine, W=Tryptophan, Y^Tyrosinc, 
X=Unknown, *=Stop codon, /==possible nucleotide deletion, 
\=possible nucleotide insertion 










KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFffiSIQPPSlSAPAlADQKNFIFASSKNEKPQG 

>nrSVIPPSSIUDLASQKGMSETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

WAGMGNSGITTELTLKYIITNVTTLETGISSVNA 

GQDVN]JITYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIFI 
PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILLMDIIAADDCRYKFHNSRWMVAGKA 

DPEMPKRMYIHPDSPATGEQWMSKVVTFHKLKL 

TNMSDBMGFTILNSMHKYQPRFHIVRANDILKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLKIDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAAVPL*RTSNL 

KDF\SPSRG*RATPEAEEQRGSTAPRPATRAKISP 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATISSSTRGLGAEERRSPVREG\QA 

PAkVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYPYTYMAAAAAA/SSAAASASVHRT 

PNFNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 

A /I A A A A /^T>T T^/^V A A AT AAOTkA OW 7 W 77^0/^ OT^T XTO 

JNdAAAAOrLUuKAAALAASPASWAVDSG 

RSS\TLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 

GLEAKPDRSRSASP 




A 




idXJo 


LJsJsJh Lb Vrt^b Y bLLLSSPFLQX WRA'RPQNAIG * Q 

FIIKTLVFFGIMRSAGDVLSTQVSCALRIMRTAGC 

SHSSP 


3405 


A 


1553 


559 


PRPPTQRLSRFAPPCRTAEFPFRRRAWTRPAPPR 

ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 

PVLSATSRGVAGALT\P*MQATVPATPEQPVLDL 

KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

HTDIKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 

YLVTGVTTVGVAYAAKNAVTQFVSSMSASADV 

LALAKIEIKLSDIPEGlCNMAFKWRGKPLFVRHRT 

l^lsJiliiv^il AA V liLo V^L»KL/rl^jiL/LJL)K V KJtvrJi W ViLi 

GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 
RIRLGPAPLNLEVPTYEFTSDDMVIVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 

DPVAFKDVAVNFTQEEWALLDISQK>JLYREVML 

ETFWNLTSIGKKWKDQNIEYEYQNPRRNFRSVT 

EEKVNEIKEDSHCGETFIPVPDDRLNFQKKKASP 

EVKSCDSFVCEVGLGNSSSNMNIRGDTGHKACE 

CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 

KKPYACKECGKNTTYHSSTOR14A/r\A/H 

CKFCGKAFHWLSLYLIHERTHTGBKPYECKQCG 
KSFSYSATHRIHERTHIGEKPYECQBCGKAFHSPR 



wo 01/57190 
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S£QID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locatioii 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspardc Acid, 
£=Glutainic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=IsoIeucine, K^Lysine, I^Leucine^ M=Methionine, 
N=Asparaginc, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T^^Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleobde deletion, 
\Fpossible nucieoHde insertion 










SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSGSFRYHERTHTGEKPYECKQC 

GKAFRSAPNLQSHGRTHTGEKPYECKECGKAFIF 

VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF*Y 

HERTHTGEKPYKCEQCGKAFRAVSIL*MHGRTH 

PEEKPYECEQ*RKAFRSAPHL*IRGRTHNGEKPY 

ACKKCGJCPFGSAQNLRIHERTQTHIMHSVERPYK 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 

K^^LRFHKRTHTGEKPCEYMKRLTLEG^ITMNAS 

NVAKLSLLPVLFNIMKEFTLGRNPISVSNVRKPLF 

LPLLFNIMKGLTWERNPMSVCHVGKPSFLLVPFN 

IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 

LEKNPMNVSSMGKRSDLTRFFEYR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKIIETDFEKAHRSKKILSLCNTFGGGVFL 

ATC\LTALLARC*GKSSRRSWSLGHISTDYPL\AE 

TILLLGFFMTVFLEQLILTFAQENAVLHRPGDLQR 

RIGRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

ERAGPLANPSPVRLLSLAFALSAHSVFEGLALGLQ 

EEGEKWSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGBEKAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWPRSWRKKS 

DRLLKVLF\LVVGYTVLAGMGLPQVVSGLAIVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKILLSLKSLYQK 

KK 


3408 


A 


106 


4514 


EARDRLAQSRAKEKELNSVASELSARQEESEHSH 

KHLIELRREFKKNVPEEIREMVAPVLKSFQAEVV 

ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 

LAEASEREAFGPGFKDPVPVFEAARSLDDRLQPP 

SFDPSGQPRRDLHTSWKKNPELLSPKALKATQAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 

EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 

KVNFTLCSGPRLEAALASKDREBLRLLKDVQHLQ 

SSLQELEEASANQIADLERQLTAKSEAIEKLEEKL 

QAQSDYEEIKTELSILKAMKLASSTCSLPQGMAK 

PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 

DSIKDSLGTEQSYP3PQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTABIAFQVKE 

QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKPV 

WRKLHG**GKEPFIKMKQFLSDEQNVLALRTIQV 

RQRGSITPRIRTPETGSDDAIKSILEQAKKEIESQK 

GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSHRKVKSEIGDAGYFDHHWASDRGLLSRPYAS 



wo 01/57190 PCT/USOl/04098 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

seqacttce 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (As=Alanine OCysteine, INAspartic Acid, 
E=Glutamlc Acid, F=PbenylalaDine, G^Giycine, H=Histidine, 
Msoleucihe, K=Ly$ine, l^Leucine, M=Metliionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Tlireonine, V=VaIine, W^Tryptophan, Y=Tyrosine, 
X=Unluiown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLB 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQEIV 

AMSPELDTYSITKRVKEVLTDNNLGQKLFGESIL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

WLNDPHNVEKIRDMKKLEKKAYLKRRYGLIST 

GSDSESPATRSECPSPCLQPQDLSLLQIKKPRVVL 

APEEKEALRKAYQLEPYPSQQTIELLSFQLNLKT 

NTVINWFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPGBLPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEHPDPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

SAKVNPNLQRRJffiKMANLNNHYRLERAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTTEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFISNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

sgkhtlvqqortlttercyicsecgksfsksysl 

ndhwrlhtgekpyecrecgksfrqsssliqhrr 
ghtavrphecdecgklfsnksnlikhrrvhtge 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSHNSSLIKHQRIHSG*\RPYECTECGKSF 

SQNSSLIEHHRVHTGERPYKCSECGKSFRQRSAL 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGUKHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRIHSR*KPYE\CKCG 

N\R*HPGESP*VHSECQ/KSFS*RPYLIECHTVHKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEKEELPVPAMEPQP 

TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 

DKLPDLMPPA\EPLGSALELRASLEIDVAE\RGCE 

HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 

Y*REASFIYQSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGP\PPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVSWQAGL 
TQPPSVSKDLR\QTATLTCTGNSNNVGHQGV1WL 
QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 
ASL'nYGLQTEHEAD**CRPRRKLIPKTARLFFFFL 

idneeyllrvy 


3412 


A 


164 


83 


rrgipgsaslsltmcvrscfqsprlqwvwrtafl" 

khtqrrhqgshrwthlggstyravifdmggvli 

pspgrvaaewevqnripsgtilkalmeggengp 

wmrfmraeitaegflrefgrlcsemlktsvpvd 

sffslltservakqfpvmteaitqirakglqtavl 

snnfylpnqksflpldrkqfdvivescmegickp 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine,H=Histidinc, 
I=Isoleucine, K=Lysine, L^Leucine, M=MethioDine, 
N=Asparagine, P=Pro!ine, Q=GIutamine, R=Arginine, S=Serine, 
T=ThrconiDe, V=Vaiinc, W=Tryptophan, Y=Tyrosine, 
X^'Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










DPRIYKLCLEQLGLQPSESIFLDDLGTNLKEAARL 

GIHTIKVNDPETAVKELEALLGFTLRVGVPNTRP 

VKKTMEIPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNPTYYIRLANIU)LVLRKKPPGTLLPSAHAI 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF 

YVMEYCPGLIYKDPSLPGLEPSHRRAIYTAMNTV 

LCKIHSVDLQAVGLEDYGKQGSTTWV/YSSRRA 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTE>rVWFYMAFSFFRVAAILQG\nnCRSLTGQA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKE 

MPFTNPLTRSYHTWARPQSQWCPTGSRSYSSVPE 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPLBEDLKVKQP 

W*GGRSGRTSWRLLALGCHT 


3413 


A 


105 


1573 


PESRHQCFSDRSSHFLTMEMEQEKMTMNKELSP 

DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 

SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 

PQTIMHIQDPASQRLTWNKSPKSVLVIKKMRDAS 

LLQPFKELCTHLMEENMIVYVEKKVLEDPAIASD 

ESFGAVKKKFCTFREDYDDISNQIDFIICLGGDGT 

LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFQ 

SQVTQVIEGNAAWL/RGSRLKVRVVKELRGKK 

TAVHNGLGEKGSQAAGLDMDVGKQAMQYQVL 

NEVVIDRGPSSYLSNVDVYLDGHLITTVQGD/G* 

GPQHLSWGP*AFLGRE*RLRLSLSGVIVSTPTGST 

AYAAAAGASMIHPNVPAIMITPICPHSLSFRPIVV 

PAGVELKIMLSPEARNTAWVSFDGRKRQEIRHG 

DSISITTSCYPLPSICVRDPVSDWFESLAQCLHWN 

VIUCKQAHFEEEEEEEEEG 


3414 


A 


20 


2602 


VIVNKNVNWINYIYYNQQQRAFHELKEKLMS^ 

ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 

PRPVAYLSKQLDGVSKGWPPCLRALAATALLAQ 

EADKLTLGQNLNIKAPHAVVTLMNTKGHHWLT 

NARLTKYQSLPCENPHITIEVCNTLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

LYMDGSSFINSQGERCAGYAVVTLDAVIKAKLW 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 

IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 

LRIGSHNGPVFVADLDCVEINVDTGVIWATWIKN 

EKDPVQLQKGKSGPSCTKGQCNPLELVITNPLDP 

RWKKGERVTLGINGAGLNPRVNILVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

VPDEFPAQKNHPDNFWVLKASmQYYIARVBKD 

FTLPVGRLHGG/RSNHTEKNPFSKFPKLQTV*AHP 

ESHRDWTAPTGLYW1CGHRAYTKLP\ASSCVIGTI 

KPSFFLLSIKTGELLGFPVYASR\KSIAIRN*NNDK 

WPPERIIQYYGPAT*AQDGSWGYRIPIYMINRJ^ 

QAVLKDTATGRALmAQQETQMRNAIYQNRLA 

LDYLLAAEGEVCRKFNLTNCCLHTONQGQWED 

IVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 

GGFKTLIIRVIIVIGTYLLLPRLLPVLLQMIKSFIAT 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tn first sniino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine€=Cysteine, ]>=Aspartic Acid, 
E^Glutamic Acid, F==Phenylalanine, G^GIyclne, H^Histidine, 
I»IsoIeucine, K^Lysine, L^Leudne, MHMlethionine, 
N=A5paragine» P^Prollne, Q==Glutamlne, R^^Arginine, S^Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y^^Tyrosine, 

A VIIIUIUTTUy **^tup VUUVUy f — puSSIIflC UUCICUllQC QCICIIVlly 

V^possible nucleotide insertion 










LVYQNASAQVYYINHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKEEKPPTKSKNPTPDQKREDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


FFFFQRINFIEHSGSVSLLALACDLGWCEDWSCC 

LVQGGGDLVDWQTNHGEDEAGGDTDSVDEAR 

CKESQQEAQENLREDLCLESFAKDKILQIIEGSER 

EHEETRTKQAALDGEPLGGGQLTAVHLHPSKEQ 

QGQEGGERQRGARTHHWRGWEKGRRVRLRPPS 

GKLRADQPVRKLGGPTPS/TELPGLQPHAPTPHT 

A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 

RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 

PTGASGQERRAEPGAVSYAHASATK 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 

AEDNKSSVDSSGQAAHPSKGKFFPHGTHWGTQC 

RGHISVLGWQCSCPSTGCRVGLGLAMCQTHAYI 

HTHTHTHTHTPTDYGAHHTDPLQRWGLGPRVKS 

EAGPLPQLSRDQSHPGPLSPGASPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 " 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAl 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPBLQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTH> 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFTCEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARKDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDMEIDTNEEIPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDS\SQYVVGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLADBDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 




A 

A 


4U /J 


1 AAA 

1000 


ldeyearltlanlddfeednedddenrvnqeek 
aakitelinklnfldeaekdlatvnsnpfddpda 
aelnpfgdpdseepitetasprktedsfynnsynp 
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SEQID 
NO; 


Method 


Predicted 

begioning 

nucleotide 

location 

correspoodiog 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutaniic Acid, F^Phenylalanine, G=Glycine, H==Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaniine, R=Arginine, S=Serine, 
T=nireonine, V=VaIine, W=Ti7ptophan, Y=Tyrosin^ 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\ppo$$ible nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRICNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKl^YRGVKITNFrTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAEPDKLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCmQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFW 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDSXSQYWGBLAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 
T.RAVfF.ATFnWfiKTPAnifRPPOT 1 T Tvor vat \nj 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 
KMAKKEEKCVLQ 


3420 


A 


612 


1058 


El^GPNYSHRLLHHPTFYKKIHKKHHEWTAPIG 
VISLYAHPIEHAVSNMLPVIVGPLVMGSHLSSITM 

WFST AT TTTTT^HPnVPn PT7T P<5PT7PI-mvTJtJi vttki 

QCYGVLGVLDHLHGTDTMFKQTKAYERHVLLL 
GFTPLSESIPDSPK 


3421 


A 


23 


2005 


LLTPCDGRIPGRPSVGAESGSDFQQRRRRRRDPE 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRKVLEFERVYLDNLPSASMYERS 

YMHRDVITHWCTKTDFIITASHDGHVKFWKKIE 

EGIEFVKHFRSHLGVIESIAVSSEGALFCSVGDDK 

AMKVFDVVWDMINMLKLGYFPGQCEWry^CPG 

DAISSVAASEKSTGKMYDGRGDNQPLHIFDKLH 

TSPLTQIRLNPVYKAVVSSDKSGMIEYWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGKKIATIGSDRKVRIFRFVTGKLMRVFDESLS 

MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 

VRLIhflVFDETGHFVLYGTMLGIKVINVETNRCV 

RILGKQENIRVMQI^LFQGIAKKHRAATTIEMKA 

SENPVLQNIQADPmcreFKKNRFyMFTKREPE 

DTKSADSDRDVFNEKPSKEEVMAATQAEGPKRV 

SDSAIIHTSMGDIHTKLFPVECPKTVENFCVHSRN 

GYYNGHITHRIIKGFMIQTGDPTGTGMGGESIWG 

ITWPTPWLDNKHTVFGRVTKGMEWQRISNWK 
VNPKTDKPYEDVSHNITVK 


3422 


A 


2486 


433 


FVLVCAPLTWAGARHRRMAASKKPPRVRVNHQ 
DFQLRMLRIIEPNEVTHSGDTGVETDGRMPPKVT 
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PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginniog 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide . 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, Ih>A8partic Add, 
E=«ltttamic Add, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoieucine, K^Lysine, L=Leucine, M^Methionine, 
N=Asparagine, I»=Proline, Q=Glntaniine, R=ArginiDe, S^erine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unluiown, *°=Stop codon, possible nudeotide deletion, 
V^possiUe nudeotide insertion 










SELLRQLRQAMRNSEYVTEPIQAYDPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTAUTEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVLPEGSRVGVDPLIIPTDYWKKMAKVLRSA 

GHHLIPVKENLVDKrWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFWTALDEI 

AWLFNLRGSDVEHNPVFFSYAIIGLETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKSILSEL 

KALCADLSPREKVWVSDKASYAVSETffKDHRC 

OMDPYTPICIAKAVVKNSANESEGMRRAHIKDAVAL 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

DFVDLSFPTISSTGPNGAIIHYAPVPETNRTLSLDE 

VYLDDSGAQYKDGTroVTRTMHFGTPTAYEKEC 

FTYVLKGHIAVSAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMIVTDEPGYYEDGAFGIRIENWLW 

PVKmYNFNNRGSLTFEPLTLVPIQTKMIDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLBRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQSIKQLKGQL 

NHIPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSTVSGLFPWTPKLGNEDFNSVIQQMAQGRQIE 

YIDIERPSTGGLGFSWALRSQNLGKVDIFVKDV 

QPGSVADRDQRLKENDQILAINHTPLDQNISHQQ 

AIALLQQTTGSLRLIVAREPVHTKSSTSSSLNDTT 

LPETVCWGHVEEVELINDGSGLGFGIVGGKTSGV 

WRTIVPGGLADRDGRLQTGDHILKIGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGmrVGYVGTSHTGEASGIYVKSIIPGSA 

AYHNGfflQVNDKIVAVDGVNIQGFANHDWEVL 

RNAGQWHLTLVRRKTSSSTSPLEPPSDRGTVVE 

PLKPPALFLTGAVETETNVDGEDEEIKERIDTLKN 

DNIQALEKl^KVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKIVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEILKAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEIEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSQQGRFDDLENLNSLA 

KTSUJLGMiDPNDVQGPSLLIDLPVVAQRREQEDL 

PLYQHQATRVISKASAYTGMLSSRYATDTCELPE 

REEGEGEETPNFSHWGPPRIVEIFREPNVSLGISrV 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKILEVSGVDLQNASHSEAVEAIKNAGNP 

VVFTVQSLSSTPRVffNVHNKANKITGNQNQDTQ 

EKKBKRQGTAPPPMKLPPPYKALTDDSDENEEE 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nudeodde 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A°°Alanine OCysteine, D^-Aspartic Acid, 
E=GIatamic Acid, P=Phenyialanine, G=Glycine, II=Histidine, 
I-Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, INArginine, S=Serine^ 
l^Tlireonine, V=Valine, W=Tryptophan, y=aVrosine, 
X^Unlcnown, *=Stop codon, possible nucleotide deletion, 
V^possible nucleotide insertion 










DAFTDQKIRQRYADLPGELHIIELEKDKNGLGLS 

LAGNKDRSRMSEFWGINPEGPAAADGRMHIGD 

ELLEINNQILYGRSHQNXASAIIKTAPSKVKLVFIR 

NEDAVNQMAVTPFPVPSSSPSSIEDQSG'mPISSEE 

\DGSLE\VGIKQLPESESFKLAVSQMKQQKYPTKV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLSVD 

PATCPrVPGQEMIIEISKRRSGLGLSIVGGKDTPLV 

NGVDLRNSSHEEAITALRQTPQKVRLWYRDEA 

HYRDEENLEIFPVDLQKKAGRGLGLSIVGKR 


3424 


A 


2223 


1162 


HASERWQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGEPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESBPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERWQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLGDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYKN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFaDS 

aSDCLHETVDIHKGDHQLEPIYRSVETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LFWVHDDPRWGTPRYWLGALYRNQQSSPTAPP 

GLLPLEYFPAAPHCSHSRQWRCSQTHRIHHHPQ 

MLGPCRQEICGITMAAGTLYTYPENWRAFKALI 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 

PEAAAQWQWVSFADSDIVPPASTWVFPTLGIM 

HHNKQATENAKEEVRRILGLLDAYLKTRTFLVG 

ERVTLADITVVCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCINQPQFRA\VFGEVKLCEKMAQF\DAKK 

FAETQPKKDTPRKEKGSREEKQKPQAERKEEKK 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 

TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 

SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 

KNAFASVILFGTNNSSSISGVWVFRGQELAFPLSP 

DWQVDYESYTWRKLDPGSEETQTLVREYFSWE 

GAFQHVGKAFNQGKEFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 

RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 

AARRRQKGTAARRRQKGTAARRRQKGTAARRR 

QKGLSNLDAAEWLPPKKGXGEKKKGPFLAINEV 

VT\REYPINILKRIHGVGFKKRAPRALKEIRKFAM 

KEMGTPDVRIDTRLNKAVWAKGIRNVPYRIRVR 

LSRKRNEDEDSPNKLYTLVTYVPVTTFKNLQTV 

NVDEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E<=Glutamic Acid, F=PhenylaIanine, G^GIycine, H^Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M==IVf etiiiooine, 
N=Asparagine, P^Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Tlireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITIPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGI 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGPIGPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGP\RGPPGVPGSPGITGPPG\LPGPP 

GAPGAFDETGIAGLHLPNGGVEGAVLGKGGKPQ 

FGLGELSAHATPAFTAVLTSPLPASGMPVKFDRT 

LYNGHSGYNPATGIFTCPVGGVYYFAYHVHVKG 

TNVWVALYKNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYfflSS 

FSGFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLIMDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQ\AQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQVVAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


INKYINIRKKIKLLSPLPPLWSHLALLQASATKWV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLLATKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGLLLLK\EAG\LEKINFSGG\EPFLQDRGEYLGK 

LVRFCKVELRLPSVSI\VSNGSLIRERWFQNYG\E 

YLDILAISCDSFDEEVNCPMGRGNXGKKNHVENL 

QKL\RRWCRDYRVPFKINSVINPFVNVEEDMTEQI 

KALNPVRWKVFQCLLIEGENCGEDANLREAERFV 

IGDEEFERFLERHKEVSCLVPESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKSILDVGVEEAIKFSGF 

DEKMFLKRGGKYIWSKADLKLDW 


3431 


A 


S468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 

EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 

RQEAELARMGFDLQNVWRVSHINSNYKLCPSYP 

QKLLVPVWITDKELENVASFRSWKRIPVWYRH 

LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 

KACALDPGTRATGGSLSTGNNDTSEACDADFDS 

SLTACSGVESTAAPQKLLIUDARSYTAAVANRAK 

GGGCECEEYYPNCEVVFMGMANIHAIRNSFQYL 

RAVCSQMPDPSNWLSALESTKWLQHLSVMLKA 

AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 

KILLDPYYRTLEGFQVLVESDWLDFGHKFGDRC 

GHQENVEDQNEQCPVFLQWLDSVHQLLKQFPCL 

FEFNEAFLVKLVQHTYSCLYGTFLANNPOEREK 

RMYmGTCSWALUUGNKNFHNFLYTPSSD 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C==Cysteinc, D=Aspartic Acid, 
£=Glutamic Acid, F^Phenylalanine, G'^GlycinC) H^Histidine, 
I=I$oleucine, K=Lysine, D=Leucine, M=Methionine, 
N=Asparagine, P==Proline, Q=Glutamine» R^'Arginine, S;=Serine» 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown *s=^tnn codon^ ^nossibl^ nucleoKd^ ilelpHnn 
V°possible nucleotide iasertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLNTAVPREMKSNT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDRLNQDPSGSVASISHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPRJRLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIQH 

RLRQIEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMDYEDDFTCLKESDGSDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPff 

DQQLYDPVLVCNSCYEfflQVSRARELMSQQLKK 

PIATASS 


3432 


A 


36 


1873 


MTFFSSVADFIGLDPRIAAWLIDPSDATPSFEDLV 

EKYCEKSITVKVNSTYGNSSRNIVNQNVRENLKT 

LYRLTMDLCSKLKDYGLWQLFRTLELPLPILAV 

MESHAIQVNKEEMEKTSALLGARLKELEQEAHF 

VAGERFLITSNNQLREILFGKLKLHLLSQRNSLPR 

TGLQKYPSTVSEALNALRDLHPLPKIILEYRQVH 

KIKSTFVDGLLACMKKGSISSTWNQTGTVTGRLS 

AKHPNIQGISKHPIQITTPKNFKGKEDKILTISPRA 

MFVSSKGHTFLAADFSQIELRILTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREQT 

KKWYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKIKDFARAAIAQCHQTGCWSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFWQGSAADLC 

KLAMIHVFTAVAASHTLTARLVAQIHDELLFEVE 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAWXALRQAHVALSLPATAWLPLGPLP 

APSPHPCIFRLHFVCSPRQQWEERTGFQQSIVWPS 

PRSPALYAPGRINPLGLGWPAIPWSKCLCKALKK 

K 


3433 


A 


1481 


476 


IPPKERAPGIRASCLAITAGARPTSYGRVGCEGDV 

RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 

ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 

KESVQILRDWLYEHRYNAYPSEQEKALLSQQTH 

LSTLQVCNWFINARRRLLPDMLRKDGKDPNQFTI 

SRRGAKISETSSVESVMGIKNFMPALEETPFHSFTk 

AGPNPTLGVRPLSAKP/SQSPGSVLARPSYICHTTV 

TAIERLSLSLSCQSVGCGQNT\DIQQIAT\RNLRDS 

SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNQ 

DFSGFQLLVDVALKRAAEMELQAKLTA 


3434 


A 


1720 


1243 


NGPVPPGGSKTKWAGGSAAEGSPRLSPSPGAAQ 

VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 

PPD/RLSRLPGKTLSACDRENGARRPLLLGSTSFIP 

lORRi YASAAEPVGSKAVLVTGCDSGFGFSLAKH 

LHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 

RTVQLNVCSSEEVEKV/VGDCPLEPEGPVEKGMW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D^Aspartic Add, 
E=Glutamic Acid, F=Phenyla]anine, G^K^lycine^H^Histiduie, 
I=l5oleucine, K=Lysine, b=Leucine, M-Methionine, 
N»Asparagine, P^ProIine, Q=Glutamine, R==Argiiune, S=Serine» 
T=Thrconine, V=Valine, W^Tryptophan, Y=Tyrosinc, 
X=1Jiilfnnwn. *=Ston rndnn. /=nnc«ih}p niip|pnfi<lik ilfklAfinn 

^possible nucleotide insertion 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 

VRMTKSFLPLIRRAKGRVVNISSMLGRMANPAR 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSVVEPG 

NFIAATSLYSPESIQAIAKKMWEELPEWRKDYG 

KKYFDEKIAKMETYCSSGSTDTSPVIDAVTHALT 

ATTPVmYHPMDYYWWLRMQIMTHLPGAISDM 

lYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQSISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKININ 

GNLSAEffiRFSAMFQEKKQEVQTAlLRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGKKIQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPYIQVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGNWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKRSSITEPE 

GPGGPNIQKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNNNVATVPTTEQIPSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

FNPLALLLDASLEGEFDLVQRIIYEVEDPSKPNDE 

GITPLHNAVCAGHHHIVKFLLDFGVNVNAADSD 

GWTPLHCAASCNSVHLCKQLVESGAAIFASTISD 

lETAADKCEEMEEGYIQCSQFLYGVQEKLGVMN 

KGVAYALWDYEAQNSDELSFHEGDALmRRKD 

E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALVVTDTGDMSVLNSPRHQ 

SCIMHVDMDCFFVSVGIRNRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADIP 

DSSLWENPDSAQANGroSVLSRAElASCSYEARQ 

LGKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLASVYTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSNILLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKLASLGIKTCGDLQYMTMAKLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLKIMVRKPGAPVETAKFGGHGICDNIARTV 

TLDQATDNAKIIGKAMLNMFHTMKLNISDMRGV 

GIHVNQLVPTNLNPSTCPSRPSVQSSHFPSGSYSV 

RDVFQVQKAKKSTEEEHKEVFRAAVDLEISSASR 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 

SVQSRLNLSIEVPSPSQLDQSVLEALPPDLREQVE 

y VCA V QQAESHGDKKKEPVNGCJ>ITGILPQPVGT 

VLLQIPEPQESNSDAGINLIALPAFSQVDPEVFAA 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

Ducleotlde 

iocation 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nudeotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaniic Acid, F^Phenylalanine, G=Glycine, H>«Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=MetIiionine, 
N=Asparagine, P=ProIine, Q=Glutaniine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=l)nl(nown, *=$top codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PK>nPLLHLKAAVKJBKKRNKKKKTIGSPKRIQSPL 
NNKLLNSPAKTLPGACGSPQKLIDGFLKHEGPPA 
EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 
AGAVEFNDVKTLLREWITTISDPMEEDILQVVKY 
CTDLffiEKDLEKLDLVIKYlViKRLMQQSVESVWN 
MAFDFILDNVQWLQQTYGSTLKVT 


3437 


A 


32 


4038 


SLLRLLKAQWGSSGAASEPVVLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTARRNPLHNPWGM 

ELAASENTDSPSPRPLRPGVTLPPGALTMNTKDT 

TEVAENSHHLKIFLPKKLLECLPRCPLLPPERLRW 

NTNEEIASYLITFEKHDEWLSCAPKTRPQNGSIIL 

YNRKKVKYRKIX3YLWKKRKDGKTTREDHMKL 

KVQGMECLYGCYVHSSIVPTFHRRCYWLLQNPD 

IVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

WSREELLGQLKPMFHGIKWSCGNGTEEFSVEHL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRHSPKVEPRALTLTSIPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEIRPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAWVGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPIPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSTITDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDHIAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWLSLDDNQFRMSELERLEQMEKRMAEIAAAGQ 

VPCQGPDAPPVQDEGQGPGFEARWVLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

lETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPASEMTMEDMAPGQLSSGVPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDVIPVDMISLAKQnEATPERIKREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYL\ENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

IGKLIFALLTL\SD\QEQRELYEAARVIQTAFRKYK 

GRRLKEQQEVAAAVIQRCYRKYKQLTWIALKFA 

LYKKMTQAAILIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARKIMRFLRRCRHRMRELKQNQELEGLP 

QPGLAT 


3438 


A 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQSLK 

WTKRGSADGCTDWSIDIKKYQVLVGEPVRIKC 

ALFYGYIRTNYSLAQSAGLSLMWYKSSGPGDFE 

EPIAFDGSRMSKEEDSIWFRPTLLQDSGLYACVIR 

NSTYCMKVSISLTVGEhJDTGLCYNSKNIKYFEKA 

ELSKSKEISCRDIEDFLLPTREPEILWYKECRTKT 

WRPSIVFKRDTLLEREVREDDIGNYTCELKYGGF 

VVRRTTELTVTAPLTDKPPKLLYPMESKLTIQET 

QLGDSANLTCRAFFGYSGDVSPLIYWMKGEKFIE 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
' location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alantne OCystdne, D=Aspartic Add, 
E>=GIutamic Add, F°=FbenyIalanine, G=Glydne, R^Histidine, 
P=IsoIeudne, K=4.ysine, I^Leudne, M=Methionine, 
N=Asparagine,P==ProIine, Q=Glutamine, R°Arginlne, S°Serine, 
T=Tlireonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X^Unknown, *=Stop codon, A=po5sible nudeotide deletion, 
\ppossible nudeotide insertion 










DLDENRVWESDI\KILKEHLGEQEVSISLrVDSVEE 

GDLGNYSCYVENGNGRRHASVLLHKRELMYTV 

ELAGGLGAILLLLVCLVTIYKCYKIEIMLFYRNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFIPDRDLDPTGTYI 

EDVARCVDQSKRLirVMTPNYVVRRGWSIFELET 

RLKNMLVTGEIKVILIECSELRGIMNYQEVEALK 

HTIKLLTVIKWHGPKCNKLNSKFWKRLQYEMPF 

KRIEPITHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQRPQT 

KSSREQNPDEAHTNSAILPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSSILIGGGHLFLIRSCaLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMIWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFKTTVCGITKRPDFSETGQWDVVTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGIHKFKG 

QILHSQEYKIPEGFQGKRVLVIGLGNTGGDIAVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSFIAQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKKAKFIVNDELPNCILCGAITMKTSVIE 

FTETSAVFEDGTVEENIDVVIFTTGYTFSFPFFEEP 

LKSLCTKKIFLYKQVFPLNLERATLAnGLIGLKGS 

ILSGTELQARWVTRVFKGLCKRPASQKLMMEAT 

EKEQLIKRGVFKDTSKDKFDYIAYMDDIAACIGT 

KPSIPLLFLKDPRLAWEVFFGPCTPYQYR\LMGPG 

KWDGARNAILTQWDRTLKPLKTRIVPDSSKAWP 

SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 

KLQDRMSPYLVSLWRG 


3440 


A 


1 


3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCIESVM 

ENSKVLGESMAGISQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGIFDPNSQAGHQGLVDP 

IQFARANQAIQMACQNLVDPGSSPSQVLSAATIV 

AKHTSALCNACRIASSKTANPVAKRHFVQSAKE 

VANSTANLVKTIKALDGDFSEDNKNKCRIATAPL 

lEAVENLTAFASNPEFVSIPAQISSEGSQAQEPILV 

SAKPMLESSSYLIRTARSLAINPKDPPTWSVLAG 

HSHTVSDSIKSLITSIRDKAPGQRECDYSIDGINRC 

IRDIEQASLAAVSQSLATRDDISVEALQEQLTSW 

QEIGHLIDPIATAARGEAAQLGHKGTQLASYFEP 

LILAAVGVASKILDHQQQMTVLDQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDDIMVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTWKYSKAIAVTAQEM 

MTKSVTNPEELGGLASQMTSDYOHLAFQGQMA 

AATAEPEEIGFQIRTRVQDLGHGCIFLVQKAGXAL 

QVCPTDSYTKRELIECARAVTEKVSLVLSALQAG 

NKGTQACITAATAVSGIIADLDTTIMFATAGTLN 

AENSETFADHRENILKTAKALVEDTKLLVSGAAS 

TPDKLAQAAQSSAATITQLAEVVKLGAASLGSD 

DPETQWLINAKDVAKALSDLISATKGAASKPV 

DDPSMYQLKGAAKVMVTNVTSLLKTVKAVEDE 

ATRGTRALEATIECIKQELTVFQSKDVPEKTSSPE 

ESBRMnCGITMATAKAVAAGNSCRQEDVIATAN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A-Alanine C=Cysteine, D=Aspardc Acid, 
E^Glutamic Acid, F^^Phenylalanine, G^GJycine, H^HisUdine, 
I=Isoleucine, K-Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Pro!ine, Q^Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
A^uBKnown, — oiop couoO} /=po5$iDie nucieotioe deietiony 
\i^ossible nucleotide inscriion 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF ' 

GTECTLGYLDLLEHVLVILQKPTPELKQQLAAFS 

KRVAGAVTELIQAAEAMKGTEWVDPEDPTVIAE 

TELLGAAASIEAAAKKLEQLKPRAKPKQADETL 

DFEEQILEAAKSIAAATSALVKSASAAQRELVAQ 

GKVGSIPANAADDGQWSQGLISAARMVAAATSS 

LCEAANASVQGHASEEKLISSAKQVAASTAQLL 

VACKVKADQDSEAMRRLQAAGNAVKRASDNL 

VRAAQKAAFGKADDDDWVKTKFVGGIAQIIAA 

QEEMLKKERELEEARKKLAQIRQQQYKFLPTEL 
REDEG 


3441 


A 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSALHS 

PAHRPPGFSVAQKPFGATYVWSSimXLQTQVEV 

KKRRIIRLKRHNDCFVGSEAVDVIFSHLIQNKYF 

GDVDIPRAKVVRVCQALMDYKVFEAVPTKVFG 

KDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PHVNISTTLSPQVINEVWQEETIGRLLQLVDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGEL 

KAYSDSQEDEWLSAAIDCLEYLPDQMVVEISRSF 

PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 

VHNGIAELLVNGKTEIALEATQLLLKLLDFQNRE 

EFRRLLYFMAVAANPSEFKLQKESDNRMWKRI 

FSKAIVDNKNLSKGKTDLLVLFLNMDHQKDVFKI 

PGTLVHKIVSWKXLMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEKTTIDELLYLLKTLDEDSKLSAKE 

KKK\LLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAAQQ " 

VAEDKFVFDLPDYESINHVWFMLGTIPFPEGMG 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAIFKIS 

GLKSGEGSQHPFGAMNIVRTPSVAQIGISVELLDS 

MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQAVPDDTQ/RPSEMFIPANWLKWYENF 

QRRTSTEPSLLENMWIKINF 


3443 


A 


3 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNWML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIQIR 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

KEKLNDTYVNVGLYSTKTCLKVEIIEKDTKYSVI 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSQIFYYS 

TGMTVGIVASL\LmFILSKFN4PKKSPiyVILVGGW 

SFSLYLIQLVFKM,QEIWRCYWQYLLSYVLTVGF 

MSFAVCYKYGPLENERSINLLTWTLQLMGLCFM 

YSGIQIPHIALAiniALCTKNLEHPIQWLYITCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSnAQDEIYEEASSEEEDSYS 

RCPAITQNNFLT 


3444 


A 


566 


1718 


KGLERTCCAMEHSDSBK'nEKENLGPRMDPPLG 
EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 
MRSnFANYIARDTRRLGAHLDRIHSLQINSSLST 
YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 
LVQEDQRDUFKEREEDLRRLSRPLECSCFRTSIW 
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SEQID 
NO: 


Method 


Predicted 

beginniog 

nncieotide 

location 

corresponding 

fA fii^t aminn 
w iirsi aiuiiiu 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

nciil r^cifliiA nf 

nUU IV9IUUCV1 

peptide 
sequence 


Amino acid sequence (A=Alanine C=Cy$teine» D^Aspartic Acid, 
£=Glutamic Acid, F=PhenyIalamne, G^GIycine, H^^Histidine, 
I=Isoleuciney K-Lyslne, I^Leudne, MBMethionine» 
N=Asparagine» P^Proline, Q^KSIutamine, R^^Arginine, S=Serine, 
T»Threonine, V=Valine, W=Tryptophan, Y==Tyroslnc, 
A'UiihiiuvtU) ~*oiop cuuoil) /^pusaiuic nucicunoc ueieiiony 

V^possible Dudeotide insertion 










DETLYKAWSSIYYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

nCQFKLSCSKLAASFQSMEVRNSNFAAFIDEFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSHFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLKNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

nCQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMWMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPGNGSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSnFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFroiFTSN 

TYVMWMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHPVIVTMASKRKSTTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSHDMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHVWEQSIPESTSTPDLAGEPSAEGADGQAEnrr 

KTPIMKIMKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVPVLPAGIAQFLSLQQQPPVHAQ 

HHVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKFPYPTKAELCYLTVyXKYPEEQLKIW 

FTAQRLKQGISWSPEEIEDARKKMFNTVIQSVPQ 

PTITVLNIPLVASAGNVQHLIQAALPGHVVGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYKNKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRIJLK 

GSRAMIPGDHRSIIIDSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREIDS 

WFSERRKKVNAEETKKAEENASQEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPIK 

INLKNLRVTEANGKNEIPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEWRWFGDSRYALKNGQLK 

WYn)YKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanliie OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheoylalanine, G=Glycine, H=Histidine, 
I-Isoleudne, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arg!nine, S=$erine, 
T=Threonine, V'Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWFAEKMGEE 

TRAVADTGSEDQGPGTGELTAVHKGI4GDTYSE 

VSENSESWEPRVPEASSEPFDNTSSPQAGRQLETD 


3448 


A 


2 


1324 ■ 


fvaraekgfrtreahllqvagvgtglqngasls 

glasgvmaqrafpnpyadynkslaegyfdaag 

rltpefsqrltnkirellqqmerglksadprdgt 

gytgwagiavlylhlydvfgdpaylqlahgyv 

kqslncltkrsitflcgdagplavaavlyhkmn 

nekqaedcitrlihlnkidphapnemlygrigyiy 

allfvnknfgvekipqshiqqicetiltsgenlar 

krnftaksplmyewVqeyyvgaahglagiyyy 

lmqpslqvsqgklhslvkpsvdyvcqlkfpsgn 

yppcigdnrdllvhwchgapgviymliqaykvf 

r/brekylc\dayqcadviwqygllkkgyglcy\ 

gsagnayafltlymltqdmkylyrackfaewc 

leygehgcrtpdtpfslfegmagtiyfl\adllfp 

tkar\fpafel 


3449 


A 


3 


2389 


srhvtgaarspsragpsdppamgdedddescav 

elriteanltgheekvsvenfellkvlgtgaygk 

vflvrkagghdagklyamkvlrkaalvqrak 

tqehtrtersvlelvrqapflvtlhyafqtdakl 

hlildyvsggemfthlyqrqyfkeaevrvygge 

ivlalehlhklgiiyrdlklenvlldseghivltd 

fglskeflteekertfsfcgtieymapeiirsktgh 

gkavdwwslgillfelltgaspftlegekntqae 

vsrrilkcsppfpprigpvaqdllqrllckdpkkr 

lgagpqgaqevrnhpffqgldwvalaarkipap 

frpqirseldvg\nfaeeftrlepvysppgq\pppg 

dprifqgysfvapsilfdhnnavmtdgleapgag 

drpgraavarsammqdspffqqyeldlrepalg 

qgsfsvcrrcrqrqsgqefavkilsrrleantqr 

evaalrlcqshpnwnlhevhhdqlhtylvlel 

lrggellehirkkrhfseseasqilrslvsavsfm 

heeagwhrdlkpenilyaddtpgapvkudfg/f 

sprlrpqspgvpmqtpsftlqyaapellaqqgyd 

escdlwslgvilynmmlsgqapfqgasgqggqs 

qaaeimckiregrfsldgeawqgvseeakelvr 

glltvdpakrlkleglrgsswlqdgsarsspplr 

tpdvlessgpavrsglnatfmafnrgkregfflk 

svenaplakrrkqklrsatasrrgspapanpgr 

apvaskgaprrangplpps 


3430 


A 


201 


1705 


kgtemnksrwqsrrrhgrrshqqnpwfrlrds 

edrsdsraaqpahdsghgddespstssgtagtss 

vpelpgryfopekkryfrllpghnncnpltkesir 

qkemeskrlrllqeedrrkkiarmgfnassmlr 

ksqlgflnvtnychlahelrlscmerkkvqirs 

mdpsalasdrfnliladtnsdrlftvndvtvggs 

kygiinlqslktprlkvfmhenlyftnrxv\nsv 

cwaslnhldshillclmglaetpgcatllpaslf 

vnshpagidrpgnmlcsfripgawscawslniqa 

nncfstglsrrvlltnvvtghrqsfgtnsdvla 

qqfalmapllfngcrsgeifaidlrcgnqgkgw 

katrlfhdsavtsvrilqdeqylmasdmagkik 

lwdlrttkcvrqyeghvneyaylplhvheeegi 

lvavgqdcytriwslhdarllrtipspypaskad 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaiiine C=Cysteine, D=Aspartic Acid, 
E=Glutaniic Acid, F=PbenylaIanine, G=GIyciDe, IMIistidilie, 
I=Isoleucine, K=Lysiiie, L=Leucine, IVI==Metliiohine, 
N=Asparagine, P=Proline, Q=G)utaroine, R^Argioine, S=Serin^ 
T=Tbreonine, V=Valine, W=TiyptophaD, Y=Tyn)sine, 
X=UnknowD, *=Stop codon, A^possible nucleotide deletion, 
\=possible nucleotide insertion 










IPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLALWITLSLLQTGLAEPERCNFT 

LAESKASSHSVSIQWRILGSPCNFSLIYSSDTLGA 

ALCPTFRIDNTTYGCNLQDLQAGTIYNFKIISLDE 

ERTWLQTDPLPPARFGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQKIQGVQIQESTSWNE 

YTFFNLTAGSKYNIAITAVSGGKRSFSVYTNGST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGVVDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTND 

GSLTSLKVKWQRPPG\NVDSYNITLSHKGTIKESR 

VLAPW1T\ETHFKELVPGRLY\QVTCSAVSLGELS 

AQKMXAVGRTFPDKVANLEANNNGRMRSLWS 

WSPPAGDWEQYRILLFNDSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RTVPLAVLQLRVKHANETSLSIMWQTPVAEWEK 

YIISLADRDLLLIHKSLSKDAKEFTFTDLVPGRKY 

MATVTSISGDLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLLIEDBNVVIK 

NESISSETSRYSFHSLKSGSLYSVWTTVSGGISSR 

QVVVEGRTVPSSVSGVTVNNSGRNDYLSVSWLL 

APGDVDNYEVTLSHDGKWQSLVIAKSVRECSF 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QG VSVSNSARSDYLRVSWVHATGDFDHYEVTIK 

NKNNFIQTKSIPKSENECVFVQLVPGRLYSVTVT 

TKSGQYEANEQGNGRTIPEPVKDLTLRNRSTEDL 

HVTWSGANGDVDQYEIQLLFNDMKVFPPFHLVN 

TATEYRFTSLTPGRQYKILVLTISGDVQQSAFIEG 

FTVPSAVKNIHISPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQ 

YQIMIASVSGSLKNQINVVGRTVPASVQGVIADN 

AYSSYSLFVSWQKAAGVAERYDILLLTENGILLR 

NTSEPATTKQHKFEDLTPGKKYKIQILTVSGGLFS 

KEAQTEGRTVPAAVTDLRITENSTRHLSFRWTAS 

EGELS\m«FLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMVrVTHSGELSNESFIFGRTVPASV 

SHLRGSNRNTTDSLWFNWSPASGDFDFYELILYN 

PNGTKKENWKDKDLTEWRFQGLVPGRKYVLW 

WinSGDLSNKVTAESRTAPSPPSLMSFADlANT 

SIATTWKGPPDWTDYNDFELQWLPRDALTVFNP 

YNNRKSEGRIVYGLRPGRSYQFNVKTVSGDSWK 

TYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSWI 

PPDSDFDGYSIECRKMDTQEVEFSRKLEKEKSLL 

NIMMLVPHKRYLVSnCVQSAGMTSEVVEDSTIT 

MBDRPPPPPPHIRVNEKDVLISKSSINFTVNCSWFS 

DTNGAVKYFTWVREADGSDELKPEQQHPLPSY , 

LEYRHNASIRVYQTNYFASKCAENPNSNSKSFNl 

KLGAEMESLGGKCDPTQQKFCDGPLKPHTAYRI 

SmAFTQLFDEDLKEFTKPLYSDTFFSLPITTESEP 

LFGAIEGVSAGLFLIGMLVAWALLICRQKVSHG 

RERPSARLSIRRDRPLSVHLNLGQKGNRKTSCPIK 

INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 

SCDIALLPE>niGKimYNNILPYDATRVKLSNVDD 

DPCSDYINASYIPGNNFRREYIVTQGPLPGTKDDF 

WKMVWEQNVHNIVMVTQCVEKGRVKCDHYW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A==AIanine C=Cysteinc D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G=GIycine, H«Histidlne, 
I=IsoIeucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S^^erine, 
T«=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PADQDSLYYGDLILQMLSESVLPEWTIREFKICGE 

EQLDAHRLIRHFHYTVWPDHGVPETTQSLIQFVR 

TVRDYINRSPGAGPTVVHCSAGVGRTGTFIALDR 

iLv^l^LUoKiJa VUl Y uA VXHDLRLHRVHMVQTEC 

QYVYLHQCVRDVLRARKLRSEQENPLFPIYENV 

NPEYHRDPVYSRH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 

ARNSQLRIVLVGKTGAGKSATGNSILGRKVFHSG 

TAAKSITKKCEKRSSSWKETELVWDTPGIFDTE 

VPNAETSKEIIRCILLTSPGPHALLLWPLGRYTEE 

EHKATEKILKMFGERARSFMILIFTRKDDLGDTN 

LHDYLREAPEDIQDLMDIFGDRYCALNNKATGA 

EQEAQRAQLLGLIQRVVRENKEGCYTNRMYQR 

Ac.E.mv^A.Vj 1 vAMl^bLHRVtLEREKARIRBEYEEK 

IRKLEDKVEQEKRKKQMEKKLAEQEAHYAVRQ 

QRARTEVESKDGILELIMTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPimKKKAKMKDMPLRIHVLLGLAITTLVQAV 

DKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQILLLQTNNIAKIEYSTDFPV 

NLTGLDLSQNNLSSVTNINGKKMPQLLSVYLEEN 

KLTELPEKCLSELS>a,QELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQMINSKWFDALPNLEILMIG 

ENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNAL 

VGLENLESISFYDNRLIKVPHVALQKWNLKFLD 

LNKNPINRIRRGDFSNMLHLKELGINNMPELISID 

SLAVDNLPDLRKIEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMMEICLPLIAPESFPSNLNVEAGSY 

VSFHCRATA\EPQPEIYWITPSGQKLLPN'T\LTDKF 

YVHSEGTLDINGVTPKEGGLYTCIATNLVGADLK 

SVMDECVDGSFPQDNNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLNPSTEYKICIDIPTIYQKNRKKCVNVT 

1 KUUiFUtj Kt Y bKNNTTTLMACLGGLLGIIGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


1S44 


244 


ERYLFATYVAPSATLDIGLQQEKKKEIYMKIQPP 

FEDLFDTAEEYILLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKLQALHKETFSKKAEDTTC 

EIGTGILSLSNVSKRTEYWDNVPAEYKHFKFSDL 

LNNKLEFEHFRQFLETHSSSMDLMCWTDIEQFRR 

ITYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLENVWLPLFLASEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKWISSSCKIIAFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQI 

DIPVEQAQKIIHHRKELGPYVFREAQMTFLGVMF 

KFWPQFCEFRKNLTDENIMSVLERRQEYNKQKK 

Jsi^AVi^/C^NDbKSOKJjGIKQYANTSVPAIKTALLS 

DSFLGLQPYGRQPTWCYSKYIEALEQERILLKIQE 

ELEK\SCLQAC>a.SQILRLALQLCL 


3455 


A 


228 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 
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SEQID 
NO: 


Metiiod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lU 111 31 nlUIIIU 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

ilvlU 1 CalUUC UI 

peptide 
sequence 


Amino acid sequence (A»AIanine C^Cysteine, D==Aspartic Acid, 
£-GIutamic Acid, F==PhenyiaIanine» &=Glycine, H=^Histidine, 
I^Isoleudne, K=Lysine, Lr=Leucine, M-Methionine, 
N=Asparag!ne, P=Proline, <^=Glutamine, R^Arginine, S==Serine, 
T^Threonlnc, V=Valinc, W»Tryptophan, V=Tyrosine, 
A— uDKiiownf oiup coaoDy /^possiDic nuciconoe QcKtioii) 
V=pos5ible nudeotide insertion 










ASPSRFRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGYIDKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLEDIAHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRIGFGPIPFSLP 

EGLPKIPSVSTHIKVKSEEKIKVVEKSEKETVIVEE 

QTEETQVTEEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKEEAKSP 

PEVAKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEE\AKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAKSPVKEEAKSPEKA 

KSPVKEEAKTPEKAKSPVKEEAKSPEKAKSPEKA 

KTLDVKSPEAKTPAKEEARSPADKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKKEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKKPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQKSSLPPLL 

IPPSENLGPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERGSRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPG\RRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNG\GVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVPPPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCELPIIENGKKVSSTHYYLLPERPPYLDKY 

BKFFREAKKKNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 

LPFYQRCHQHYDLSYRNKDVRSTVSHYQREKKR 

SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 

QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSKLSPKPKRAKHSLLSGEEKENLPSDY 

MVPIFSGRQKHVSGITDTEEERIKEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSWSKQATSALQQEETSEKKS 

RKWIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFIIKPRSHTVWEKENVKLHCSIAGWPEPRV 

TWYKNQVPINVHANPGKYIIESRYGMHTLEINAC 

DFEDTAQYRASAMNVKGELSAYASWVKRYKG 

EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 

DKFDVSFGREGETMSLGCRVVITPEIKHFQPEIQ 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence - 


Amino acid sequence (A^AIanine CM^steine, D=Asparlic Acid, 
E=Glutamie Add, {^Phenylalanine, G^GIycine, Ii=Histidine, 
I=lsoleucine, K=Lysine, L^Lendne, M=Methionine, 
N=Asparagine, P=Proline, Q^GIotamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W==TryptopbaD, Y-Tyrosine, 
X=Unluiown, *=Stop codon, /"^possible nucleotide deletion, 
^possible nucleotide insertion 










WYRNGVPLSPSKWVQTLWSGERATLTFSHLNKE 

DEGLVmVRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYinSWKQPAVDGGSPE. 

GYFIDKCEVGTDSWSQCNDTPVKFARFPVTGLIE 

GRSYDFRVRAVNKMGIGFPSRVSEPVAALDPAEK 

ARLKS/PPLSTLDWnVIVTEEEPSEGIVPGPPTDLS 

VTEATRSYWLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTWGDKLDIPKAPGKI 

IPSRNTDTSVWSWEESKDAKELVGYYIEANVA 

GSGKWEPCNNNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAffiVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

roGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWTIAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEGVSYVFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEVVVNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRF\WMQAEKLS 

GNAKVNYIFhffiKGIFEGPKYKMHIDRNTGIIEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTWLVGD 

VFKKLQKEAEFQRQEWIRKQGPHFVEYLSWEVT 

GECNVLLKCKVANIKKETHIVWYKDEREISVDE 

KHDFKDGICTLLHEFSKKDAGIYEVILKDDRGK 

DKSRLKLVDEAFKELMMEVCKKIALSATDLKIQ 

STAEGIQLYSFVTYYVEDLKVNWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAIAEK 

NRARVLGGLPDWTIQEGKALNLTCNVWGDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLWKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKGGKKAK 


3458 


A 


3963 


827 


LSRSSSDNNTNTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTIFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWSffiHVEQYLG 

TDELPKNDLITYLQKNADAAFLRHWKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LQSSDILNLTKEQPQAKAGNGQNSCGVEDVLQL 

LRILYTVASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

KKITTKILQQIEEPLALASGALPDWCEQLTSKCPF 

LIPFETRQLYFTCTAFGASRArVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELERI 
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SEQm 
NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Asparttc Acid, 
E=Glutamic Acid, F^^Pb^nylatanine, G^lycine, H-Histidine, 
]=IsoleuGine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=po$sible nucleotide deletion, 
\-possi bl e n ucleotide insertion 










TKLFHFLGIFLAKCIQDim.VDLPISKPFFKLMCM 

GDIKSNMSKLIYESRGDRDLHCTESQSEASTEEG 

HDSLSVGSFEEDSKSEFBLDPPKPKPPAWFNGILT 

WEDFELVNPHRARFLKEKDLAIKRRQILSNKGL 

SEDEKNTKLQELVLKNPSGSGPPLSIEDLGLNFQF 

CPSSRTYGFTAVDLKPSGEDEMITMDNAEEYVDL 

MFDFCMHTGiQKQMEAFRDGFNKVFPMEKLSSF 

SHEEVQMILCGNQSPSWAAEDIINYTEPKLGYTR 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 
LKLPEYSSEEIMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQhfKGRS\DGPEAQA 

EACSGERTYQELLVNQNPIAQPLASRRLTRKLYK 

CIKKAVKQKQIRRGVKEVQKFVNKGEKGIMVLA 
GDTT PTFWmr PVlv/fPPnPXTf pwvtpqvttm rzA 

\JLJ 1 LjriE, V I K^nijr V JVl^X2JL*JKJNI-»" i V jf iFOJv 1 ULAJA 

AAGSKRPTCVIMVKPHEEYQEAYDECLEEVQSL 
PLPL 


3460 


•A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPRErVTYT 

KETQTPVMAQPKEDEEEDDDWAPKPPIEPEEEK 

TLKKDEENXDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YPVELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWWKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNT "KrKrriT17\/T>TA CTC\/T?nXTl> AT XrDA7T>\17TTJCr^T>T7 

wiNLfiNiNi-/ 1 n V Jr 1 /Volo VJDOrsJ'AJjJNJK VK W i rioUKJi 

lAVGDSEGQIVrmVGEQIAVPKNDEWARFGRTL 
AEINANRADAEEEAATRIPA 


3461 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGPGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENNDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLWGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

lAVGDSEGQIYIYDVGEQIAVPKNDEWARFGRIL 

AEINANRADAEEEAATRIPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D»Aspartic Acid, 
E^GIutamic Acid, F^Phenylalaninc, G^GIycine, H=HisHdine, 
I=Isoleucine, K^Lysine, I^Leucine, M^^Metbionine, 
N=Asparagine, P^ProIinc, 0=Glutamlnc, R^Argininc, S=Serine, 
T^Threonine, V=Vanne, W=Tryptophan, Y=Tyrosine, 

uniiiiowny ^jiop cotjony /=possiDic nucieolide deletion^ 
V-possible nucleotide insertion 


3462 


A 


2 


2643 


TAPEFSRSTHASAHASVARVLRNREIAQLKKEQR 

RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 

AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 

AESGARSVSSIVRQWNRKINHFLGDHPAPTVNGT 

RPARKKFQKKGASQSFSKAARLKWQSLERRIIDI 

VMQRMTIVNLEADMERLIKKREELFLLQEALRR 

KRERLQAESPEEEKGLQELAEEIEVLAANIDYIND 

GITDCQATIVQLEETKEELDSTDTSVVISSCSLAE 

ARLLLDNFLKASIDKGLQVAQKEAQIRLLEGRLR 

QTDMAGSSQNHLLLDALREKAEAHPELQALrW 

VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 

DDFKFKSEPKLSAQMKAVSAECLGPPLDISTKNI 

TKSLASLVEIKEDGVGFSVRDPYYRDRVSRTVSL 

PTRGSTFPRQSRATETSPLTRRKSYDRGQPIRSTD 

VGFTPPSSPPTRPRM)RNVFSRLTSNQSQGSALD 

KSDDSDSSL\SEVLRGnSPVGGAKGARTAPLQCV 

SMAEGHTKPILCLDATDELLFTGSKDRSCKMWN 

LVTGQEIAALKGHPNNWSnCYCSHSGLVFSVST 

SYIKVWDIRDSAKCIRTLTSSGQVISGDACAATST 

RAITSAQGEHQINQIALSPSGTMLYAASGNAVRI 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

WTGSKDHYVKMFELGECVTGTIGPTHNFEPPH 

YDGIECLAIQGDILFSGSRDNGIKKWDLDQQELIQ 

QIPNAHKDWVCALAFIPGRPMLLSACRAGVIKV 

WNVDNFTPIGEIKGHDSPINAICTNAKHIFTASSG 

CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGEKIEDFKVGNLLGKGSFA 

GVYRAESIHTGLEVAIKMIDKKAMYKAGMVQR 

VQNEVKIHCQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKNRVKPFSENEARHFMHQHTG 

MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 

ATQLKMPHEKHYTLCGTPNYISPEIATRSAHGLE 

SDVWSLGCMFYTLLIGRPPFDTDTVKNTLNKVV 

LADYEMPTFLSIEAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 

TASSSTSISGSLFDKRRLLIGQPLPNKMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 

FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 

PNRDFQGHPDLQKDTSKNAWTOTKVKKNSDAS 

DNAHSVKQQNTMKYMTALHSKPEHQQECVFGS 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKKAWSILDSEEVCVELVKEYASQEY 

VKEVLQISSDGNTITIYYPNGG\RGFPLA\DRPPSP 

T\DNISR\YSF\DNLPEKYWRKYQYASRFVQLVRS 

KSPKITYFTRYAKCILMENSPGADFEVWFYDGV 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 

MYMDHANEGHRICLALESnSEEERKTRSAPFFPn 

IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHSAASPTQAPILNPSMVTNEGLGLTTTASGTD 

1DC>JN oi-isJJULFKb AQLLKS WVKNVG WATQ\LTS 

GAV\\^QFMDGSQLWQAGVSSISYTSPNGQ\TTR 

WGENEKLPDYIKQKLQCLSSILLMFSNPTPNFH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

(0 first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamlc Add, F^Phenylalanine, G=Glycine, H^^Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P^Proline, Q^GIutamine, R=Arginine, S^Scrine, 
T"ThreoniBe, V=Va!ine, W=TryptopIian, y=Tyrosine, 
XMUnknowD, *==Stop codon,/=possible nucleotide deletion, 
\Fposslble nucleotide Insertion 


3464 


A 


14 


348 


AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASEAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMASKTIPELLKWIEDGIPKDPFLNPDLMKNNPW 
VNEKGKCTIL 


3465 


A 


5537 


405 


VRKLDRERVGAWWRGAWARHPRQEAGHIAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGVVRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ 

AALEVERQLFLKYEJVHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRKLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPIPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKIFMAQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGWDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQNVTATSANITWVYSSHRHPHVVYLDD 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLWSWLPVTIDSAGSSNGVQVTGYA 

VYADGLKVCEVADATAGSTLLEFSQLQVPLTWQ 

KVSVRTMSLCGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGFIHL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

iEERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

PSAKVIKMPRGGPQQLGTGANTPARVFVALSDY 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNBPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTEPQGSSLVLQGN 

SKRLPLWTPKIMIAALDYDPGDGQMGGQGKGRL 

ALRAGDVVMVY\GPMDDQGFYYGELGOHRG\L 
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S£QID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^^Aspartic Acid, 
E=Glutamlc Acid, F^Phenylalanine, G^GIyclne, H^Histidiney 
I=Iso]eucine, K=Lysine, Lr=Leucine, M»Metbionine» 
IS^Asparagine, P=Prollne, Q»Glutamine» R»Arginine, S^erine, 
T^Threonine, V=Vallnc, W=Tryptophan, Y=Tyrosine, 

VUnMVTrlly *~>9lV|f VUUUUy / |lv991VIC llllMCVilUv UCIvIIUH) 

\Fpossible nudeotide inserdon 










VPANLRIKMSSQGH 


3466 


A 


1 


1111 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVSI 

MIYWHWGEPKEKGQLYNLPAEIPCPTLTPPTPP 

SHGPTPGNIFFLETSDRTNPNFLFMCSVESAARTH 

PESHVLVLMKGLPGGNASLPRHLGISLLSCFPNV 

QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 

PVLSDASRIALMWKFGGIYLDTDFIVLKNLRNLT 

NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 

DHYNGWIWGHQGPQLLTRVFKKWCSIRSLAESR 

ACRGVTn.PPEAFYPIPWQDWKKYFEDINPEELP 

RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 

ARYCPTTHE/DHENVLVKGPAGHLPNLLLMGHW 


3467 


A 


1 


2175 


MAKVELKQSKQCKNLLTCKVAQVCPVCGCLHC 

YFWWLSGLESRRPSSPLIDIKPIEFGVLSAKKEPIQ 

PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 

TDEEILSKYQLGMLHFSTQYDLLHNHLTVRVIEA - 

RDLPPPISHDGSRQDMAHSNPYVKICLLPDQKNS 

KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 

TVVDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRVWFASQPASLPVGSLCIDFPRLDIVLRGEYG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLP\SL 

QRGEGEAMLSXALTLFSRSPLEQNngPLVLSLLHL 

CGSWNMPPGNSQPRGDFLYHSICTWVQDNYAQ 

PLTRESVAQFFNITPNHLSKLFAQHGTMRFffiYVR 

WVRMAKARMILQKYHLSIHEVAQRCGFPDSDYF 

CRVFRRQFGMDYVDILQIHRWDYNTPIEETLEAL 

NDWKAGKARYIGASSMHASQFAQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 

YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVDITUCPEQI 

AELETPYKPHPWGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQLISDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 

STDPPVMVIIGGQENPNNSSASSEPRPEGHNNPQ 

VMDTEHSNPPDSGSSVPTDPTWGPERRGEESSGH 

FLVAATGTAAGGGGGLILASPKLGATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSPIKPVQTSKTLASSSSSSSS 

SSGAEIPKQAFFHLYHPLGSQHPFSAGGVGRSHK . 

PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 

LEKPGGRHKCRFCAKVFGSDSALQIHLRSHTGER 

PYKCNVCGNRFTTRGNLKVHFHRHREKYPHVQ 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 

ATAPGLPAFMKFVLMKAVEPKNKADENTPPGSE 

GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 

FKSTGSFPLPLCARALG\ASPSETSKLQQLVEKID 

Kv^vjA VA V 1 oAAbOArTJ SAPAPSSSASSGPNQCV 

ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 

STRGNLRAHFVGHKASPAARAQNSCPICQKKFT 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nncleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteinc, D==Aspartic Acid, 
E^iutamic Acid, F^Phenylalanine, G^^^GIycine, H^HIstidine, 
I=Isoleuclne, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProliDe, Q=Glutamine, R=Argimne, S=Serine, 
T=»Tiireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^'Unknown, *=Stop codon, /=possible nucleotide deletion, 
>Fpossible nucleotide insertion 










NAVTLQQHVRMHLGGQIPNGGTALPEGGGAAQ 

ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 

EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 

EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PLF\TCVFCRQGFLERATLKKHMLLAHHQVQPFA 

PHGPQNIAALSLVPGCSPSITSTGLSPFPRKDDPn 

P 


3469 


A 


3 


5664 


NLRPLSFALFLGDPNMANLEESFPRGGTRKIHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKKLKIEKRESSKSAREKFEILSVESLCEGMRILG 

CVKEVNELELVISLPNGLQGFVQVTEICDAYTKK 

LNEQVTQEQPLKDLLHLPELFSPGMLVRCWSSL 

GITDRGKKSVKl^LlNffKNVNRVLSAEALKPGNfL 

LTGTVSSLEDHGYLVDIGVDGTRAFLPLLKAQEY 

IRQKNKGAKLKVGQYLNCrVEKVKGNGGVVSLS 

VGHSEVSTAIATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGVVDFMHLDPKKAGTYFS 

NQAVRACILCVHPRTRWHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKDGVL 

AYARLSHLSDSKNVFNPEAFKPGNTHKCRIIDYS 

QMDELALLSLRTSIIEAQYLRYHDIEPGAVVKGT 

VLTIKSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYmGDEVKCRVLLCDPEAKKLMMTLKKT 

LIESKLPVITCYADAKPGLQTHGFIIRVKDYGCIV 

KFYNNVQGLVPKHELSTEYIPDPERVFYTGQVV 

KWVLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVKVLEKTKDGLEVAVLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGDILHRVL 

CLSQSEGRVLLCRKPALVSTVEGGQDPKNFSEIH 

PGMLLIGFVKSIKDYGVFIQLPSGLSGLAPKAIMS 

DKFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLVVQEVLEDGSV 

VFSGGPVPDLVLKASRYHRAGQEVESGQKKKVV 

IL1WDLLKLE\^SLHQ\DLV\NRKARKLRKGSE 

HQAIVQHLEKSFAIASLVETGHLAAFSLTSHLND 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAKIITMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGTVKSIKPTHVVVTLEDGIIGCI 

HASHrLDDVPEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRHPELSVRPSELEDGHTAL 

NTHSVSPMEKIKQYQAGQTVTCFLKKYNVVKK 

WLEVEIAPDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATVVGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRVVKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKWRCYILSTADNVLTLSLRSSRT 

NPETKSKVEDPEINSIQDIKEGQLLRGYVGSIQPH 

GVFFRLGPSVVGLARYSHVSQHSPSKKALYNKH 

LPEGKLLTARVLRLNHQKNLVELSFLPGDTGKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKNQK 

KNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^^Aspartic Acid» 
£=Glutamic Acid, F=PhenyIalanine, G^GIycine, H=Histidine, 
I=]$ol6ucine, K=Lysine, l^Leucine, M^Metfaionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine* 
T=Threonine, V=Valine, W=Tryptophan, Y=TyrosiDe, 
X=Unknown, *=Stop codon, A='possible nucleotide deletion, 
V^possible nucleotide insertion 










YYREGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQKAEKELSRTEEALMDPGRQPE 

SADDFDRLVLSSPNSSILWLQYMAFHLQATEIEK 

ARAVAERALKTISFREEQEKLNVWVALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADIYAKS 

EKFQEAGELYNRMLKRFRQEKAVWIKYGAFLLR 

RSQAAASHRVLQRALECLPSKEHVDVIAKFAQL 

EFQLGDAERAKAIFENTLSTYPKRTDVWSVYID 

M 1 llUiUbi^KiJ VIUJIFERVIHLSlAPKJlNl^ 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 

ED 


3470 


A 


2334 


1226 


TAAAPVAPGTMDDATVLRKKGYIVGINLGKGSY 

AKVKSAYSERLKFNVAVKIIARKKTPTDFVERFL 

PREMDILATVNHGSIIKTYEIFETSDGRIYIIMELG 

VQGDLLEFIKCQGALHEDVARKMFRQLSSAVKY 

CHDLDIVHRDLKCENLLLDKDFNIKLSDFGFSKR 

CLRDSNGRHLSKTFCGSAAYAAPEVLQSIPYQPK 

VYDIWSLGVILYIMVCGSMPYDDSDIRKMLRIQK 

EHRVDFPRSKNLTCECKDLIYRMLQ\PDVS\KRLH 

IDEILSHSWLQPPKPKxATSSASFKREGEGKYRAE 

CKLDTKTGLRPDHRPDHKLGAKTQHRLLWPEN 

ENRMEDRLAETSRAKDHHISGAEVGKAST 


3471 


A 


537 


148 


TERGAPQHPTLPLPSLTPSSVHTGQPKTTPSVILFL 

PSCEEPQANKATLVCLMNN/FYPGILMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHWFLRLREGLKNQSPTEAEICPASSSLPSS 

PPPQLLTRNWFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSBFEGGKST 

VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILbPH 

VVLLTSDNVnUYSLREPQTPTNVnLSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHASVAAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

FSnfaHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQK<a^EHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECUWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KmRSELQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQWREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLJU'DQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

DIRNHVNF 


3473 


A 


1 


2272 


DKFITIHKTYLSSSWAKMAAAEGPVGDGELW 
WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 
PPPOLLTRNVVFGl GGFT FT WnHFTi^J^KT WPT P 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 
QHHVALIGDCGLMVLELPKRWGKNSEFEGGKST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tn fiirct aminn 

W Ml* Ot. •■■HIIIV 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

iirifi rpciHiip nf 

peptide 
sequence 


Amino acid sequence (A-Alanine C^KIysteioe^ D==Aspartic Acid, 
E^Glutamic Acid, F~Phenylalanine, G^GIycine, H«Histidine, 
Msoleucine, K-Lysine, L^Leucine, MH^lethlonlne, 
N^Asparagine, P-Proline, Q^GIutamine, R^Arginlne, &»Serine, 
T=Threoninc, V=VaHnc, W«Tryptophan, Y=Tyrosinc, 

A VUKUUWUy ~lOTU|f CUUVny f pUftMDW UUCICQIIIIC UCICUOlly 

V=possible nucleotide insertion 










VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVmiYSLREPQTPTNVIELSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEWAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGS1AHAS\AAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICrrSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYELKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPniLSAYQRKCIQSILKEEGEHlREMVKQIN 

DIRlfflVNF 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNASDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTLIMATGVQDFNRTEFDRLNEIKG 

HLEIALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVEDF 

RFQPEENTVETEEPLSARRLTENNIRRLKRGAKPV 

TNFVKNLSALSDWYSVYTSAIAFTVYMNAVWH 

GWAIPLFLFLAILRLSLNYLIARGWRIQWSIVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVQPEITQKLYVALWAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLIDFIFKRCPRLR 

AKYDTPYIIWRSLPTDPQLKERSSAAVSRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYIRN 

GVLYVnENYLCFESSKSGSSKRNKVIKLVDITDI 

QKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMV 

HRDEAFETILSQYIKITSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKGAAAAAETHGQAKAKSGWLKPYYF 

ffiLMESRKDITNQEELWKMKPKRNLEEDDYLHK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQWHLPIKIAAIIASLTFLYTLLREVIHPLA 

TSHQQYFYKIPILVINKVLPMVSITLLALVYLPGV 

lAATVQLHNGTKYKKFPHWLDKWMLTRKQFGL 

LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 

VQQNKEDALMEHDVWRMEIYVSLGIVGLAILAL 

LAVTSIPSVSDSLTWREFHYIQSKLGIVSLLLGTIH 

ALIFAWNKWIDIKQFVWYTPPTFMIAVFLPrVVLI 

FKSILFLPCLRJKXILKIRHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRL 

DLILCMCTAYQEVFKPENISLRNKLRELCVKLMF 

LHPVDYGRKAEELLWRKVYYEVIQLIKTNKKHI 

HSRSTLECAYRTHLVAGIGFYQHLLLYIQSHYQL 

ELQCCIDWTHVTDPLIGCKKPVSASGKEMDWAQ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

YQALSVAPQIGMPFNQLGTLAGSKYYNVEAMY 

CYLRCIQSEVSFEGAYGNLKRLYDKAAKMYHQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

oudeotide 

location 

correspondiDg 

to first amino 

acid residue of 

peptide 

seqoenee 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, I>^Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leudne, M==Methioaine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^OIireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\iBpossible nucleotide insertion 










KKCETRKLSPGKKRCKDIKRLLVNFMYLQSLLQ 

PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 

LASEDEEEYESGYAFLPDLLIFQMVIICLMCVHSL 

ERAGSKQYSAAIAFILALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

PVTPQVGEGRKSRKFSRLSCLRRRRHPPKVGDDS 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTKRCFRLAPTFSNLLLQPTTNPHTSASHRPCV 

NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIQ 

EKLQVLMAEGLLPAVKVFLDWLRTNPDLHVCA 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPSSLLLPEDMALKNLPPLRAAH 

RRFNFDTDRPLLSTLEESWRICCIRSFGHFIARLQ 

GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 

QEEARRNFyLMRDMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

IPRTVIDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQLTa.AQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVDIK>rVLDFYKQWKEIG 


3477 


A 


1 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KIFLKKDAELGRSNHLPTWDKPEDASWLPQSCL 

GGDAVATTGEIHEEKAWKTRALEVGQPAQRDIR 

RGELWGKEHGADQAIQETLEDLSSLERTLVVSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 

ETKHAELIVVKELDREIHSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLDCLTATDPDQGPNGEVEFFLSKHMPPEW 

LDTTSIDAKTGQVILRRPLDYEKNPAYEVDVQAR 

DLGPNPIPAHCKVLIKVLDVNDNIPSIHVTWASQP 

SLVSEALPKDSFIALVMADDLDSGNNGLVHCWL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVAIDSNTGEVTAQRSLNYEEM 

AGFEFQVIAEDSGQPMLASSVSVWVSLLDANDN 

APEVVQPVLSDGKASLSVLVNASTGHLLVPIETP 

NGLGPAGTBTPPLATHSSRPFLLTTrVARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELErVVEDQGSPPLQTRALLRVMFVTS 

VDHLRDSARKPGALSMSMLTVICLAVLLGIFGLI 

LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKHIQKADIHLVPVLRGQAGEPCEVGQSHKDV 

DKEAMMEAGWDPCLQAPFHLTPTLYRTLRNQG 

NQGAPAESREVLQDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 

EAPQRPPASSATLRRQRHLNGKVSPEKESGPRQI 

LRSLVRLSVAAFAERNPVEELTVDSPPVQQISQLL 

SLLHQGQFQPKPNHRGNKYLAKPGGSRSAIPDTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nncleoUde 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. acid residue of 
peptide 
sequence 


Amino acid sequence (A'-Alanine OCysteine, D^iAspartic Acid, 
E=Glutaniie Add, j^Pbenylalanine, G==Glycine, H=Histidine, 
I=Isoleuclne, K=Lysine, I^Leucine, M^Metliionine, 
N=Asparagine, P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V°possible nucleotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 

YRDNVISPDAAATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLIEFEN 

LAIDRVKLLKSVENLGVSYVKGTEQYQSKLESEL 

RKLKFSYRENLEDEYEPRRRDHISHFILRLAYCQS 

EELRRWFIQQEMDLLRFRFSILPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC 

MRQLHKALRENHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLKIILSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKISPGGISQILDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQRI 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELELWRLRSRSWRPLGVPRRCHRRNWKEPVR 

AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAl 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REL/SPRQWLRPDI\RTKEQ\IVEMLVQEQLLAILP 

EAARARRIRRRTDVRITG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRDVALDFSQEEWEWLKPSQ 

KDLYRDVMLENYRNLVWLGLSISKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFIDEDEISQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKKDNEF 

SN/IWEKHTPEISIFNTTES\PTIQQVHKFDIYDKLF 

PQNSVIIEYKRLHAEKESLIGNECEEFNQSTYLSK 

DIGIPPGEKPYESHDFSKLLSFHSLFTQHQTTHFG 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKECNKA 

FRQSAHLAQHQRIHTGEKPFACNECGKAFSRYAF 

LVEHQRIHTGEKPYECKECNKAFRQSAHLNQHQ 

RIHTGEKPYECNQCGKAFSRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRIHTGEKPYECl 

KCGKFFRTDSQLNRHHRIHTGERPFECSKCGKAF 

SDALVLIHHKRSHAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQRI 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKVAEPARAGTEAALRPALSVAESA 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEAEG 
RLREKLFSGYDSSVRPAREVGDRVRVSVGLILAQ 
LISLNEKDEEMSTKVYLDLEWTDYRLSWDPAEH 
DGIDSLRITAESVWLPDWLLNNNDGNFDVALDI 
SVWSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCTMVFSSYSYDSSEVSLQTGLGPDGQGHQEIHI 
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SEQD) 
NO: 


Method 


Predicted 

beginniog 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E»Glutamic Acid, F^Phenylalanine, G=Glycine, H=°Histidine, 
I=IsoIeucine, K=Lysine, L^Leucine, IVK^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptop)ian, Y=TyrosiBe, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










HEGTFIENGQWENIHKPSRLIQPPGDPRGGREGQ 

RQEViryLIIRRKPLFYLVNVIAPCILITLLAIFVFy' 

LPPDAGEKMGLSIFALLTLTVFLLLLADKVPETSL 

SVPIUKYLMFTMVLVTFSVILSVVVLNLHHRSPH 

THQMPLWVRQIFIHKLPLYLRLKRPKPERDLMPE 

PPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRF 

QPELSAPDLRRFIDGPNRAVALLPELREWSSISYI 

ARQLQEQEDHDALKEDWQFVAMWDRLFLWTP 

IIFTSVGTLWIFLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ERWDSGGADAEWYALADWTAVWLPRSDFYTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAWPEPQGPMGPAGVAA 

RPGRPFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGA\GRTSGRGPWEMVLVVHGF 

PSSVAALRFEWAWQHPHASRRLAHVGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHVICLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLIWLCQMDTEKEVEDSELEEAHWTD 

LLET 


3483 


A 


230 


3686 


WRPWPCIDTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQDIVPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFILVIDRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSQ 

LTEDLGGTLDYCHSRWLCQRTAIESFALMVKQT 

AQMLQSFGTELAETELPNDVQST\SSVLCAHTEK 

KDKAKEDLRLALKEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDBFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

EIARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEIEKFLETGAENKIQE 

LNAIYKEYESILNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGIRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLABLRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFHNRIFLRELENYTDCPELVGRCF 

LERMEDFQIYEKYCQNKPRSESLWRQCSDCPFFQ 

ECQRKLDHKLSLDSYLLKPVQRITKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQGSFSVWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEKAPSYSYKQSLNMAAVGITENVKGDAKKFE 

IWYNAREEVYTVQAPTPEIKAAWVNEIRKVLTSQ 

LQACREASQHRALEQSQSLPLPAPliSTSPSRGNSR 

NDGCLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 

SKTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 

GPKKLVPGKYTWADHEKGGPDALRVRSGDW 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A^AIanine C^Cysteine, I>=A$partic Add, 
E^GIutamic Acid, F-Phenylalaninc, G=Glycine, H»Histidine, 
I=Isoleucinc, K=Lysinc, L^Leucine, M-Metblonine, 
N=Asparaginc, P==Proline, Q^Giutamine, R»Arginine, S=Serine, 
T=Threonine, V=Va!ine, W^Tiyptophan, Y-iyrosine, 
X=Unknown, *~Stop codon. An)0SSible nucleotide deletion 
\Fpos$ible nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYVDKNFINNPLAQADWAAK 

KLVWVPSDKSGFEPASLKEEVGEEAIVELVENGK 

KVKVNKDDIQKMNPPKFSKVEDMAELTCLNEAS 

VLHNLKERYYSGLIYTYSGLFCWINPYKNLPIYS 

EEIVEMYKGKKRHEMPPHIYAITDTAYRSMMQD 

REDQSILCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQANPILEAFGNAKTVKNDN 

SSRFGKFIRINFDVNGYIVGANIETYLLEKSRAIRQ 

AKEERTFHIFYYLLSGAGEHLKTDLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRIMGIPEEE 

QMGLLRVISGVLQLGNIYFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFAIEALAKATYERMFRWLVLRINK 

ALDKTKRQGASFIGILDIAGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFILEQEEYQREGIEWNFH)FG 

LDLQPCIDLIEkPAGPPGILALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCnHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDRIIGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKEQLAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGIRICR 

QGFPNRWFQEFRQRYEILTPNSIPKGFMDGKQA 

CVLMIKALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLKITDVIIGFQACCRGYLARKAFAKRQQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKPLL 

QVSRQEEEMMAKEEELVKVREKQLAAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAIOLKKLEEEQIJLEDQNCKLAKEKKLLEDRIAEF 

TimTEEEEKSKSLAKLKNKHEAMITDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQVIA 

ELKMQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCERVASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNIL 

KKTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNS\FREQLEEEEEEAKHNLEKQIATLHAQVADM 

KKKMEDSVGCLETAEEVKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKKFDQLLAEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAIEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 

LEDERKQRSMAVAARKKLEMDLKDLEAHIDSA 

NKNRDEAIKQLRKLQAQMKDCMRELDDTRASR 

EEELAQAKENEKKLKSMEAEMIQLQEELAAAER 

EARIAQLEEHLEEEQGNTELINDRLKKANLQIDQI 
NTDLNLERSHAQKNENARQQLERQNKELKVKL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F==Plienylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=LysiDe, L=Leucine, M=Metliioiiine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=:Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=po5sibIe nucleotide insertion 










QEMEGTVKSKYKASITALEAKIAQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RKLQRELEDATETADAMNREVSSLKNKLRRGDL 

PFWPRRMARKGAGDGSDEEVDGKADGAEAKP 

AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 

DSEATIMSLRVHTLPTLLGAVVRPGCRELLCLLM 

ITVTVGPGASGVCPTACICATDIVSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

ILRHNNITSISTGSFSTTPNLKCLDLSSNKLKTWK 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKLYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 

YNRIPSMPMHHINLVPGKQLRGIYLHGNPFVCDX 

CSLVSLLVFWYRRHFSSVMDFKNDYTCRLWSDS 

RHSRQVLLLQDSFMNCSDSIINGSFRALGFIHEAQ 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KEMENFYVFHNGSLVIESPRFEDAGVYSCIAMNK 

QRLLNETVDVTINVSNFTVSRSHAHEAFNTAFTT 

LAACVASIVLVLLYLYLTPCPCKCKTKRQKNML 

HQSNAHSSILSPGPASDASADERKAGAGKRVVFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 

lYVEDKHKlLYCEVPKAGCSNWKRILMVLNGLA 

SSAYNISHNAVHYGKHLKKLDSFDLKGIYTRLDT 

YTK\LVLVRDPMERLVSAFRDKFDHPNSYYHPVF 

GKAHKKYRPNACEEALINGSGVKFKEFIHYLLDS 

HRPVGMDIHWEKVSKLCYPCLINYDFVGKFETL 

EEDANYFLQMIGAPKELKFPNFKDRHSSDERTNA 

QWRQYLKDLTRTERQLIYDFYYLDYLMFNYTT 

PFL 


3487 


A 


2 


3281 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSWIFR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSKN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDIDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

QRGEEEEAEARAKLAPGREPPSPCHSEDSLGLGA 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NGQKADLEAAQRLAKRLYRLDGFRKADVARHL 

GKNNDFSKLVAGEYLKFFVFTGMTLDQALRVFL 

KELALMGETQERERVLAHFSQRYFQCNPEALSSE 

DGAHTLTCALMLLNTDLHGHNIGKRMTCGDHG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°°Alanine C°Cysteine, D=Aspartic Acid, 
E>°Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W<==Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, possible nucleotide deletion, 
V°possible nucleotide insertion 










NLEGLNDGGDFPRELLKALYSSIKNEKLQWAIDE 

EELRRFLSELADPNPKVEKRISGGSGSGSSPFLDLT 

PEPGAAVYKHGALVRKVHADPDCRKTPRGKRG 

WKSFHGDLKGMILYLQKEEYKPGKALSETELKN 

AISIHHALATRASVNYSKRPHVFYLRTADWRVFL 

FQAPSLEQMQSWITRINVVAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRLSQEEQVRTHEAKLKAMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTYAALLRVKLKAGSEELDAVEAALAQAG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS 

FPHFGHPYRGAFQFLVASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAP\YDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYPTKGEKIMLAIITKMTLTQVSTWFANARRR 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEWATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGLAAPRFSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPRIWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPVVQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IAAYHKALSYRGHVHANNRGTNNVHFTPPPSPS 

RGILPMNPRNMMNHSQVGQGIGIPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSNIFNGTDGSENVTGLDLSDFP 

ALADRNRREGSGNPTPLINPLAGRAPYVGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQNNNQQKK 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIRAA 

ETDPGMVHLALGSDLTTLGLNLNSPENLYPKFAS 

PWASSPCRPQDIDFHVPSEYLTNIHIRDKLFFFFS 

W/TAIKLGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELFhmDWRYHKEERVWITRAPGMEPTMKTNTY 

ergtyyffdclnwrkvakefhleydkleerphl 
pstfnynpaqqaf 


3490 


A 


2 


2833 


fvakmatsqyfdfaqgggpqystqaptlplptv 

gasytgqptpgmdpavnpafppaapagyggyqp 

hsgqdfaygsrpqepvptattmatyqdsysygq 

saaarsyedrpyfqsaalqsgrmtaadsgqpgt 

qeacgqpsphgshshaqppqqapivesgqpastl 

ssgytyptatgvqpessasivtsypppsynptcta 

ytapsypnydasvysaaspfyppaqpppppgppq 

qlppppapagsgsspradskpplpsklprpkagpr 

qlqlhycdickiscagpqtyrehlggqkhrkke 

aaqktgvqpngsprgvqaqlhcdlcavsctga 

dayaahirgskhqkvfklhaklgkpiptlepala 

tesppgaeakptsptgpsvcassrpalakrpvask 

alcegppepqaagcrpqwgkpaqpklegpgapt 

qggskeapagcsdaqpvgpeyveevfsdegrvl 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine C=Cysteine, INAspartic Acid, 
E^GIutamic Acid, F=Pbenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, A^possible nucleotide deletion, 
V^possible nucleotide insertion 










RFHCKLCECSFNDLNAKDLHVRGRRHRLQYRKK 

VNPDLPIATEPSSRARKVLEERMRKQRHLAEERL 

EQLRRWHAERRRLEEEPPQDVPPHAPPDWAQPL 

LMGRPESPASAPLQPGRRPASSDDRHVMCKHATI 

YPTEQELLAVQRAVSHAERALKLVSDTLAEEDR 

GRREEEGDKRSSVAPQTRVLKGVMRVGILAKGL 

LLRGDRNVRLALLCSEKPTHSLLRRIAQQLPRQL 

QMVTEDEYEVSSDPEANIVISSCEEPRMQVnSVT 

SPLMREDPSTDPGVEEPQADAGDVLSPKKCLESL 

AALRHARWFQARASGLQPCVIVIRVLRDLCRRV 

FRWGALPAWAMELLVEKAVSSAAGPLGPGDAV 

RRVLECVATGTLLTDGPGLQDPCERDQTDALEP 

MTLQEREDVTASAQHALRMLAFRQTHKVLGMD 

LLPPRHRLGARFRKRQRGPGEGEEGAGEKKRGR 

RGGEGLV 


3491 


A 


2 


1321 


FVGDGALSGCRRGRAPRVPSMAGSLPPCWDCG 

TGYTKLGYAGNTEPQFIIPSCIAIRESAKVVDQAQ 

RRVLRGVDDLDFFIGDEAEDKPTYATKWPIRHGII . 

EDWDLMERFMEQWFKYLRAEPEDHYFLMTEP 

PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 

AASWTSRQVGERTLTGIVIDSGDGVTHVIPVAEG 

YVIGSCIKHIPIAGRDITYFIQQLLREREVGIPPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRKWIK 

QYTGINAINQKKFVIDVGYERFLGPEIFFHPEFAN 

PDFMESISDWDEVIQNCPIDVRRPLYKNVVLSG 

GSTMFRDFGRRLQRDLKRVVDARLRLSEELSGG\ 

RIKPKPVEVQWTHHMQRYAV\WFGG\Sly4LASTP 

EFFQVCHTKKDYEEYGPSICRHNPVFGVMS 


3492 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRJEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISH.HDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEWVLYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMWPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3493 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 
REESPAPSRAPASASLWRRLWVEAKMAAHAAA 
AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 
SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 
LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 
AASLLSBLYCQENSVDAAKPLLRKAIQISQQTPY 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, I>^Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L;=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutainine, R^Arginine, S=Serine, 
T=Tlireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unlcnown, *=Stop codon, /^possible nucleotide deletion, 
V=^ssible nucleotide insertion 










WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVEhrWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPS>fP 

ADLFHWLPKHIMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEVV\LYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCIDNFEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAVNSDGN 

MPYDLCEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQMIADIHCMIAAGQDLDWIDAQGATLLHI 

AGANGYLRAAELLLDHGVRVDVKDWDGWEPL 

HAAAFWGQMQMAELLVSHGANVLNARTSMDE 

MPIDLCEEEEFKVLLLELK\HKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKVVRRTQPVGTGPNLNYR 

KEYE/GEEAILWQRSA\AEDQRTSTYNGDIRET\R 

TDQENKDPNPRLEK\PVLLSEFPTKIPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPGVADATPPWSSYKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADTTPNGPQGAGAVQFMMTNKLDTAMWL 

SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSALRLHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSLFVNSYPVTMSIFPVLLFSLLHAATYTKKVL\ 

DARG\SNSLPLLR\SVLDKLSANQQMLKFIACNEI 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYSSRR 

NPYCRTLFNELRIWEHIIMKPACPLFVRRLCLQS 

lAFISRLAPTVP 


3496 


A 


3 


2867 


SSRTOEMEEKEILRRQIRLLQGLroDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNWIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VTCRTNKFRKNNYKWVAASSKSPRVARRALSPR 

VAAENVCKASAGMANKVEKPQLIADPEPKPRKP 

ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 

GSKDHASQLSPVLSRSPSGDVRPALAHSGLKPLSG 

ETPLSAYKVKTRTKIIRRRGSTSLPGDKKSGTSPA 

ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVQ 



wo 01/57190 PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A'^^AIanine C=Cysteine, D»Aspartic Acid, 
E^GIutamic Acid, F^Phenylalanine, G^GIycinCt H=Histidine, 
I'^lsoleucine, K=Lysine, l/=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^^Arginihe, S=Serine, 
T=Thrconine, V=Valine, W=Tryptoplian, Y=Tyrosine, 

V^possiblc niideotide insertion 










VTKHRLCRLPPSRAHLPTKEASSLHAVRTAPTSK 

VIKTRYRIVKKTPASPLSAPPFPLSLPSWRARRLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAIIRQARQRREKRK 

EYCMYYNRFGRCNRGERCPYIHDPEKVAVCTRF 

VRGTCKKTDGTCPFSHHVSKEKMPVCSYFLKGI 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDFARRGACPRGAQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

KASSSSSSSSSPPASLDHEVAPSLQEAALAAACSN 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 

KPLHIKPRL 


3497 


A 


1586 


141 


ATARDLGCARRIDRVVMESTPSRGLNRVHLQCR 

NLQEFLGGLSPGVLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSKA 

QEESTGLLSGLRIWHTQLLPGGLQGLBLNPIFRQN 

LRJALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSQA 

GLNDCSTEPGEPPCITSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

T/RALAINLSSGVSGAGGTVHQPGFIV\VETNYRL 

YAYTESELQ1ALIALFSEMLYPFP\NMVV\ARVTR\ 

ESVQQAIASGITAQQIIHFLRTRAHPVMLKQTPVL 

PPTITDQIRLWELERDRLRFTEGVLYNQFLSQVDF 

ELLVLAHAPKLGVLVFE/NTPAKRLMVVTPAGHS 

DVKRFWKRQKHSS 


3498 


A 


790 


190 


RDLGPAALMTASASSFSSSQGVQQPSIYSFSQITR 

SLFLSNGVAANDKLLLSSNRITAIVNASVGSGQRI 

LRG\LQYIKVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAG\MSRSASLCLAYLMKYHSM 

SXLLDAHTWA/TKSRRPnRPNNGFWEQLINYEFK 

LFNNNTVRMINSPVGNIPDIYEKDLRMMISM 


3499 


A 


31 


1586 


TAGFLLAPLEMQRLLTPVKRILQLTRAVQETSLT 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGE. 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

QTRMGFCSVQEDINSLCLTVVQRLMERIQLPWD 

SVGRLEVGTETIIDKSKAVKTVLMELFQDSGNTD 

ffiGIDTTNACYGGTASLFNAANWMESSSWDGRY 

AMWCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLAUERGLRGTHMENVYDFYKPNLASEYPrVD 

GKLSIQCYLRALDRCYTSYRKKIQNQWKQAGSD 

RPFTLDDLQYMIFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNMYTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPLVDKLVSSTSDLPKRLASRKC 

VSPEEFTEIMNQREQFYHKVNFSPPGDTNSLFPGT 

WYLERVDEQHRRKYARRPV 


3500 


A 


185 


2692 


MLPTEVPQSHPGPSALLLLQLLLPPTSAFFPNIWS 
JJUAArOM I HKIUL I tJbAALN V 1 Lt^Lr JJbQrPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to flrst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H^'Histidine, 
Msoleucine, K=Lysine, Iy=Leucine, M=MetbioDine, 
N=Asparagine, P=Proline, Q=Glntaraine, R^Arginine, S^erine, 
T=Threonine, V=Valine, W=TryptopliaD, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nndeotide insertion 










ARLVGALRETVVAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMLHLQAAKLALLASIQAFSLLRSRLGDRDFS 

RLLDITPASSLSFVLDTTGSMGEEINAAKIQARHL 

VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDIFVFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 

EVIFTKDQfflRDVAAlVGESlVIAALVTLPLDPPVV 

VPGQPLVFSVDGLLQKITVRIHGDISSFWIKNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

GTWEIQVTAEDTPGVRVQAQTSLDFLFHFGIPME 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 

PGDPQPHFSHVBLRGVPEGAELGQVPLEPVGPPE 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 

AAPQPSTVVPVLLELSGPSGFLAPGSKVPLSLRIA 

SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 

WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 

PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRHLTLSA 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLELILTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWHSVRIRRQFR 

NTTLFIDQVEAKWVEVKSKRKDMTVFSGLFVGG 

LPPELRAAALKLTLASVREREPFKGWIRDVRVNS 

SQVLPVDSGEVKLDDEPPNSGGGVSPCEAGEEGE 

GGVCLNGGVCSWDDQAVCDCSRTGFRGKDCS 

QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 

CYDLSQNPIQSSSDEITLSFKTLQRNGLMLHTGKS 

ADYVNLALKNGAVSLVINLGSGAFEALVEPVNG 

KFNDNAWHDVKVTRNLRQHSGIGHAMVTISVD 

GILTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 

GSPVSNNFMGCLKEVVYKNNDVRLELSRLAKQ 

GDPKMKIHGWAFKCEhrVATLDPlTFETPESFISL 

PKWNAKKTGSISFDFRTTEPNGLILFSHGKPRHQ 

KDAKHPQMIKVDFFAIEMLDGHLYLLLDMGSGT 

KIKALLKKVNDGEWYHVDFQRDGRSGTISVNT 

LRTPYTAPGESEILDLDDELYLGGLPENKAGLVF 

PTEVWTALLNYGYVGCIRDLFIDGQSKDIRQMA 

EVQSTAGVKPSCSKETAKPCLSNPCKNNGMCRD 

GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM 

FMKIQLPWMHTEAEDVSLRFRSQRAYGILMAT 

TSRDSADTLRLELDAGRVKLTVNLDCIRINCNSS 

KGPEILFAGYNLNDNEWHTVRVVRRGKSLKLT 

VDDQQAMTGQMAGDHTRLEFHNIETGUTERRY 

LSSVPSNFIGHLQSLTFNGMAYIDLCKNGDIDYC 

ELNARFGFRNIIADPVTFKTKSSYVALATLQAYT 

SMHLFFQFKTTSLDGLILYNSGDGNDFIWELVK 

GYLHYVFDLGNGANLIKGSSNKPLNDNQWHNV 

MISRDTSNLHTVKIDTKJTTQITAGARNLDLKSDL 

YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 

GVRLPVDLISDGSFSCNGTDSRRGMWKGPSTRCQ 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

lieginaiag 

nucleotide 

location 

corresponding 

to iirst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyfalanine, G=Glycine, ENHistidine, 
I=IsoIeucine, K^Lysine, L=Lencine, M'^Methionine, 
N=Asparagine, P=ProIine, Q=Giutanune, R^Arginine, S=Serine, 
T-Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=po$sible nucleotide deletion, 
V^possible nucleotide insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQrryKWPPNDRPSTRADRLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGKIGVK 

FNVGTDDIAIEESNAIINDGKYHWRFTRSGGNA 

TLQVDSWPVIERYPAGRQLTIFNSQA'nnGGKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDANIAIVG 

NVRLVGEVPSSMTTESTATAMQSEMSTSIMETTT 

TLATSTARRGKPPTKEPISQTTDDILVASAECPSD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMWGIVAAAALCILILLYAMYKYRNRDE 

GSYHVDESRNYISNSAQSNGAVVKEKQPSSAKSS 

NKNKKNKDKEYYV 


3502 


A 


394 


72 


KPAHLPFTVIIMPK31KPSEGAMSDKVKA/KFELQ 
RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 
KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 
SELPVALSF 


3503 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQISQISLGRRPLS 

SLPPPPSRALAPTRAPDTALTIMEVAEVESPLNPS 

CKIMTFRPSMEEKUEFNKYLAYMESKGAHRAGL 

AKVIPPKEWKPRQCYDDIDNLLIPAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFVAPIYGADINGSIYDEGV 

DEWNIARLNTVLDVVEEECGISIEGVNTPYLYFG 

MWKTTFAWHTEDMDLYSINYLHFGEPKSWYAIP 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYHAGFN 

HGFNCAESTNFATVRWIDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDJYTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSK 

RPKADEEEEVSDEVDGAEVPNPDSVTDDLKVSE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDHI 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSIPLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLSIEEEVEETESWAKPLIHL 

WQTKPPNFAAEQEYNATVARMKPHCAICTLLMP 

YHKPDSSNEENDARWETKLDEWTSEGKTKPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CXCNIAGGAIJCQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQIDVGRIPLQRLKLKCIFCRHRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVLXMEPDDW 

PYVVNITCFRHKVNPNVKSKACEKVISVGQTVIT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDIVSRDCLKLGPPAEGEWQVKWPDGKLY 

GAKYFGSNIAHMYQVEFEDGSQIAMKREDIYTL 

DEELPKRVKARFVSAGRCHLGTCQVNSLSSPHVS 

QAQQETYLGFWmSKKSQCNIFLSGTY 


3504 


A 


1124 


139 


RGEEQFDAEFRRFACLGFGERLQEFSRLLRAVHR 

SRAWTCYLAIRMLMATCCPSPTTTACTGPWQRA 

PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 

PVAPLRTRPPLLISLPQDFRQVSSVIDVDLLPETH 

RRVRLHKHGSDRPLGFYIRDGMSVRVAPQGVLER 

VPGMSRLVRGGLAESTGLLAVSDEILEVNGIEV 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residne of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=>Aspartic Add, 
E=Glntamic Acid, F=PbenylaIanine, G=Glydne, II=Histidine, 
I-Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, 0=Glutamine, R^Arglnine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=1Jnknown, *=Stop codon, /-possible nncleotide deletion, 
V=possible nucleotide insertion 










AGKTLNQVTDMMVANSHNVLIVTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLVIE 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGIRL 

SALCPKFLHTNSTSHTWPFSAVAELDDNAYDPDV 

NAKQIWIDKTVINDHICLTFTDNGNGMTSDKLH 

KMLSFGFSDKVTMNGHVPVGLYGNGFKSGSM\R 

LGKDAIVFTKNGESMSVGLLSQTYL\EVIKAEHV 

VVPIVAFNKHRQMINLAESKASLAAILEHSLFSTE 

QKLLAELDAIIGKKGTRIUWNLRSYKNATEFDFE 

KDKYDIRIPEDLDEITGKKGYKKQERMDQIAPES 

DYSLRAYCSILYLKPRMQflLRGQKVKTQLVSKS 

LAYffiRDVYRPKFLSKTVRITFGFNCRNKDHYGI 

MMYHRNRLKAYEKVGCQLRANNMGVGVVGn 

ECNFLKPTHNKQDFDYTNEYRLTITALGEKLND 

YWNEMKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNP\DPQFR 

NCEVPEEPEDEDLVHPTYEKTYKKTNKEKFRIRQ 

PEMIPRINAELLFRPTULSTPSVFSSPKESVSKRyRH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRLS 

TRSS1LNAKNRRL\SSQF\ENSVYKG\DDDDEDV1I 

LEENSTPBOPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LVVKKEETVEDEIDVRNDAVILPSCVEAEAKIHE 

TQETTOKSADDAGCQLQELRNQLLLVTEEKENY 

KRQCHMFTDQIKVLQQRILEMNDKYVKKETCH 

QSTETDAVFLLESINGKSESPDHMVSQYQQALEE 

lERLKKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCSIEKDQYKSEVELLEMEKS 

QIRSQCEELKTEVEQLKSTNQQTATDVSTSSNIEE 

SVNHMDGESLKLRSLRVNVGQLLAMVPDLDLQ 

QVNYDVDWDEILGQWEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPRAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QLIAATISSQISGSVTSENVSRDYKALRDGNKLA 

QMEEAPLFPGESnCAIVKDVMYICPFMGAVSGTL 

TVTOFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYK\QEEQSKLG 

IFENLNKHAFPLSNGQALFAFSYKEKFPINGWKV 

YDPVSEYKRQGLPNESWKISKINSNYEFCDTYPA 

UWPTSVKDDDLSKVAVFLAKGRVPVLSWIHPE 

SQATITRCSQPLVGPNDKRCKEDEKYLQTIMDAN 

AQSHKLIIFDARQNSVADTNKTKGGGYESESAYP 

NAELVFLEIHNIHVMRESLRKLKEIVYPSIDEARW 

LSNVDGTHWLEYIRMLLAGAVRIADKIESGKTSV 

VVHCSDGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TLVEKEWISFGHRFALRVGHGNDNHADADRSPIF 

LQFVDCVWQMTRQFPSAFEFNELFLimDHLYS 

CLFGTFLCNCEQQRFKEDVYTKnSLWSYINSQL 

DEFSNPFFVNYENHVLYPVASLSHLELWVNYYV 

RWNPRMRPQMPfflQNLKELLAVRAELQKRVEG 

LQREVATRAVSSSSERGSSPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSIKnU.T\a.CAKNI^KKDFFRLPDPF\AKrVVD 
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PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tU III 91 MllllliU 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

ikdti wpctiliip ttf 

<tUU ICSIUUC VI 

peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, B^Aspartic Acid, 
£'=Glutamic Acid» F'^Phenylalanine, G'^lycine, H=Histidine, 
Msoleucine, K'^Lysine^ Lr=Leudne, M»Methionine, 
N==Asparagine, P^Proline, Q»Giutamine» R=Arginine» S=Serlne» 
T=Threonine, V^Valine, W^Tryptophan, Y=Tyrosinc, 

A'tiUKIIVVrlly Oltip UHlUDyf*— pussioic nUCICvuQC QCIeilOD) 

>Fpossible nucleotide insertion 










GSGQCHSTDTVKNTLDPKWNQHYDLYVGKTDSI 

TISVWNHKKIHKKQGAGFLGCVRLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIWSLQTRDRIG 

TGGSWDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRIYFVDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRIEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LDYGGVAREWLYLLCHEMLNPYYGLFQYSTDNI 

YMLQINPDSSINPDHLSYFHFVGRIMGLAVFHGH 

YINGGFTVPFYKQLLGKPIQLSDLESVDPELHKSL 

VWILENDITPVLDHTFCVEHNAFGRILQHELKPN 

G\RNVPVTEENKKEYVRLYVNWRFMRGffiAQFL 

ALQKGFNELIPQHLLKPFDQKELELnOGLDKIDL 

NDWKSNTRLKHCVADSNIVRWFWQAVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTGVAAGPR 

LFTfflLIDANTDNLRKAHTCFNRIDIPPYESYEKL 

YEKLLTAVEETCGFAVE 


3508 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGR>ry^GPPGNKKLIYFroDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSlILTQHLKLGNFPASLQKSffPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDIASLCLKAGVKMLNTVFLMTDAQVADERFL 

VLlNDLLASGEIPDLYSDDBVENnSNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQWGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASH»fV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginnijig 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanlne C^Cysteine, I>=Aspartic Acid, 
£=GIutamic Acid, F=Phenylalanine, &=Glycine, H^Histidine, 
I'^'Isoleucine, K=Lysine, L=Leucine, M==Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R==Arginine, S=^enne, 
T=Threonine, V=VaIinc, W=Tryptoplian, Y«Tyrosinc, 
X==Unknown. *=Ston podon. A*fiossiMe nnclMtid^ dpl^rinn 
V=possib]e nudeotide insertion 










LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAWSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEmCQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIWQKAVERAAPDESLRERVANLID 

SITFSVYQYnRGLFECDKLTYLAQLlPQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDffiGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FBLSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAVVAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GIITEAKLKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIfflPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETTRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHniRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSnLTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

NDDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLENDLLASGEIPDLYSDDEVENnSNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGffiPTVKQSISKFMAFVHTSVNQTSQSYLS 

TCRLENGLLKLHSTSAQVDDLKAKLAAQEVELK 
QKNEDADKLIQWGVETDKVSREKAMADEEEQ 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nudeodde 

location 

coiresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Al9nine C^Cysteioe, INAspartic Acid, 
E=Glutamic Add, P^PIienylalanine, G»Glydne, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R°Arginine, S=Serine, 
T='Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possib]e nucleotide insertion 










KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARPEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 

LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAWLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAWSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAVVAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKIOsfREEFRSPPREGAYfflGLFMEGACWDTQA 

GUTEAKIJKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQVRDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3510 


A 


390 


3330 


AAGSGSRPPAPAARKMADLAECNIKVMCRFRPL 

NESEVNRGDKYIAKFQGEDTWIASKPYAFDRVF 

QSSTSQEQVYNDCAKKIVKDVLEGYNGTIFAYG 

QTSSGKTHTMEGKLHDPEGMGIIPRIVQDIFNYIY 

SMDENLEFHKVSYFEIYLDKIRDLLDVSKTNLSV 

HEDKNRVPYVKGCTERFVCSPDEVMDTIDEGKS 

NRHVAVTNMNEHSSRSHSIFLINVKQENTQTEQK 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNIN 

KSLSALGNVISALAEGSTYVPYRDSKMTRILQDS 

LGGNCRTnVICCSPSSYNESETKSTLLFGQRAKTI 

KNTVCVNVELTAEQWKKKYEKEKEKNKILRNTI 

QWLENELNRWRNGETVPIDEQFDKEKANLEAFT 

VDKDITLTNDKPATAIGVIGNFTDAERRKCEEEIA 

KLYKQLDDKDEEINQQSQLVEKLKTQMLDQEEL 

LASTRRDQDNMQAELNRLQAENDASKEEVKEV 

LQALEELAVNYDQKSQEVEDKTKEYELLSDELN 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=GIycine, H=Hlstidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionihe, 
N=Asparagine, P=Proliiie, Q^^GIutamioe, R=Argiiiine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=StDp codon, ^possible nucleotide deletion, 
\=possible nudeotide inseiHoii 










QKSATLASmAELQKLKEMTmQKKRAAEMMA 

SLLKDLAEIGIAVGNNDVKQPEGTGMIDEEFTVA 

RLYISKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQHEAKIKSLTEYLQWEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA 

TDQEKSRKLHELTVMQDRREQARQDLKGLEETV 

AKELQTLHNLRKLFVQDLATRVKKSAEIDSVDDT 

GGSAAQKQKISFLENNLE\QLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKPIRPGQHPAASPTHPSAIRGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVNFEGADRIELLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 

QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 

LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 

PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 

QQQRHWVAPGGPYSAETPGVPSPIAALKNVAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVARNGEAEVSPTAGAEAVSGGGSGTGATPG 

APLaCTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 

KFIKAQGPAGEWYCPSGDKCPLVGSSVPWAFMQ 

GEIATILAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKERLSS 

lEKJKQLREQVNDLFSRKFGEAIGVDFPVKVPYR 

KITFNPGCWIDGMPPGWFKAPGYLEISSMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRVFQEKWERAYFFVEVQNISTCLICKRSMSVSK 

EYNLRRHYQThfflSKHYDQYMERMRDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKERSFVAYSUIDEITOINN 

TTQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EIFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICCIIHPESLCA 

QVKLKMDHVMDVWKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEIKWLSRGLVLKRFFESLE 

EIDSFMSSRGKPLPQLSSIDWIRDLAFLVDMTMH 

LNALNISLQGHSQIVTQMYDURAFLAKLCLWET 

HLTRNNLAHFPTLKLVSRNESDGLNYIPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTKIDSVHEELQ 

MEVIDLQCNTVLKTKYDKVGIPEFYKYLWGSYP 

KYKHHCAKILSMFGSTYICEQLFSIMKLSKTKYC 

SQLKDSQWDSVLHIAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F^PIienylalanine, &=Glycine, H^^Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N»Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=ThreoniDe, V=Valine, W=TryptophaD, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=pos$ible nucleotide deletion, 
V'possible nucleotide insertion - 










LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

lAEGTSISEMWQNDLQPLLffiRYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNH 

STLNPTAKRHLVLACHYDSKYFSHWVNNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3514 


A 


1836 


513 


FKSLLSVKWFCFSILVUFLGTRCYWEMTQSRPSP 

DPHRGRWEGGRSRPKGGEEGRRRiRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 

LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

lAEGTSISEMWQNDLQPLLEERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3515 


A 


114 


754 


LCRDLTTTMSSKRTKTKTKKRPQRATS>fVFAMF 

DQSQIQEFKEAFNMIDQNRDGHDKEDLHDMLAS 

LGKNPTDEYLDAMMNEAPGPINFTMFLTMFGEK 

LNGTDPEDVIRNAFACFDEEATGTIQEDYLRELL 

TT\MGDRF\TDEVEVDELYREAP1\DKKGGIFNYIVE 

FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 

VFLEIFLLHGP 


3516 


A 


1 


5169 


maaapsallllppfpvlstyrlqsrsrpsapetdd 

srvggimrgeknyyfrgaagdhgscPtttspla 

sallmpseavssswsesggglsggdeedtrllql 

LRTARDPSEAFQALQAALPRRGGRLGFPRRXEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGQGEA 

GQLEEAFSLALLPQLVVSLREENPALRKDALQIL 

fflCLKRSPGEVLRTLIQQGLESTOARLRASTALLL 

PILLTTEDLLLGLDLTEVIISLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISIXYNLLDDSNFKW 

HGTLEVLHLLVIRLGEQVQQFLGPVIAASVKVLA 

DNKLVIKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKHKHSRVREEVVNICICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

RLTEQGFVEYAVLMPSSAGGRSNHLAHGADTD 

WLLAGNRTQSAHCHCGDHVRDSMHIYGSYSPTI 

CTRRVLSAGKGKNKLPWENEQPGIMGENQTSTS 

KDIEQFSTYDFIPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GKCAQLGFSQICGKTGSVGSDLQFLGTTSSHQEK 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locaiioo 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine C^Cysteine, I>=Aspartic Acid, 
E=<>Intamic Acid, F=Phenylalanine, G^lycine, H-Histidine, 
I^Isoleucine, K=Lysine, L^Leudne, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutainine, R^Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *<=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

ILPSYPVSSPRTSPKHTSPLIISPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLSAQKSS\DPTGR\NHG 

\ENSQEKPP\VQLTPAL\VRSPSSRRGLNGTKPVPPI 

PVRGISliPDKADLSTVGHKKKEPDDIWKCEKDS 

LPIDLSELNFKDKDLDQEEMHSSLRSLKNSAAKK 

RAKLSGSTSDLESPDSAMKLDLTMDSPSLSSSPNI 

NSYSESGVYSQESLTSSLSTTPQGKRIMSDIFPTFG 

SKPCPTRLSSAKKKISHIAEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSWWGKGVFGSLSSAPATCSQ 

SVISSVENGDTFSIKQSIEPPSGIYGRSVQQNISSYL 

DVENEKDAKVSISKSTYNKMRQKRKEEKELFHN 

KDCEKKEKNSWERMRHTGTCKMASESETPTGAI 

SQYKERMPSVTHSPEIMDLSELRPFSKPEIALTEA 

LRLLADEDWEKKIEGLNFIRCLAAFHSEILNTKL 

HETNFAWQEVKNLRSGVSRAAWCLSDLFTYL 

KKSMDQELDTTVKVLLHKAGESNTFIREDVDKA 

LRAMVIWVTPARAVVSLINGGQRYYGRKMLFF 

MMCHPNFEKMLEKYVPSKDLPYIKDSVRNLQQK 

GLGEIPLDTPSAKGRRSHTGSVGNTRSSSVSRDA 

FNSAERAVTEVREVTRKSVPRNSLESAEYLKLIT 

GLLNAKDFRDRINGIKQLLSDTENNQDLVVGNIV 

KIFDAFKSRLHDSNSKVNLVALETMHKMIPLLRD 

HLSPIINMLIPAIVDNNLNSKNPGIYAAATNWQA 

LSQHVDNYLLLQPFCnCAQFLNGKAKQDMTEKL 

ADIVTELYQRKPHATEQKVLVVLWHLLGNMTN 

SGSLPGAGGNIRTATAKLSKALFAQMGQNLLNQ 

AASQPPHIKKSLEELLDMTILNEL 


3517 


A 


1449 


252 


QDLKPVLDREYLAIYLKMVFFTCNACGESVKKI 

QVEKHVSVCRNCECLSCIDCGKDFWGDDYKNH 

VKCISEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

IQKISELIK\RPNVSPKVRELLEQISAFDNVPQ\KK 

AKFQNWMKNSLKVHNESILDQVWNIFSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

VEQQGEVKKNKRERKEERQKKRKREKKELKLE 

NHQENSRNQKPKKRKKGQEADLEAGGEEVPEA 

NGSAGKRSKKKKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKKKKMKLPEHPEGGEPEDDEAPAK 

GKFNWKGTIKABLKQAPDNEITIKKLRKKVLAQY 

YTVTDEHHRSEEELLVIFNKKISKNPTFKLLKDK 

VKLVK 


351$ 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 

LAALMASPSKAVIVPGNGGGDVTTHGWYGWVK 

KELEKIPGFQCLAKNMPDPITARESIWLPFMETEL 

HCDEKTfflGHSSGAIAAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEKIKANCPYIV 

QFGSTDDPFLPWKEQQEVAD\SWKPNCTNSLTV 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL 

YVKQLSQQSDGDRDLQEHRQRIQALAEETAQNL 

KRNVYQNYRQFIETAREISYLESEMYQLSHLLTE 

QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 

GGRDHLRGQAGFFSTPGGASKDGSGPGEEGKQR 

TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 

ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lU iirsi auiino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

HLltl rCSnlUC VI 

peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E>>Glutamic Add, FMPhenylalanine, G«<>lyclne, H^Histidine, 
Msoleudne, K^Lysine, L^Leiulne, M^^ethionine, 
N'=Asparagine,P='Proline, Q*Glutamine, R=vVrginine, S=Serine, 
T^Tbreonine, V=VaUne, W^iyptofriian, Y=l>n»in^ 
X^Unluiown, *^top codon, ^possible nucleotide deletion, 
>Fpos8ible nucleotide inserHon 










YRYNALYSLDGLAVVNVKDNPPMKDMFKLLMF 

PEMRIFQAENAKIKREWLEVLEDTKRALSEKRRR 

EQEEAAAPRGPPQVTSKATNPFEDDEEEEPA VPE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL 

TEVLVFELSPDRSLRGGPKATRRAVSQLIRLGQC 

TKACELFLRNRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFVVW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KEHCQQLGDIGLDLTFHHALLVKDIQGALHSYK 

ElIffiATKHRNSEEMWRRMNLMTPEALGKLKEE 

MKSCGVSNFEQYTGDDCWVNLSYTVVAFTKQT 

MGFLEEALKLYFPELHMVLLESLVEULVAVQHV 

DYSLRCEQDPEKKAFIRQNASFLYETVL\PVVEK 

RFEEGVGKPAKQLQDLRNASRLIRVNPESTTSVV 


3520 


A 


1706 


540 


FVAHLAWPWRADGDMEDGVLNEGFLVKRGHTV 

HNWKARWFILRQNTLVYYKLEGGRRVTPPKGRI 

LLDGCTITCPCLEYENRPLLIKLKTQTSTEYFLEA 

CSREE/RRDAWAFEMTGAIHAGQARGKVQQLHS 

LKNSFKLPPHISLHRIVDKMHDSNTGIRSSPNMEQ 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

MLMEElvIFLRPVGVRSMGAIRSGDLAEQFLDDST 

ALYTFAESYKKKISPKEEISLSTVELSGTVVKQGY 

LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 

GNLFKVITK\DDTHYYIQA\SSKAE\RAE\WIGSLS 

KSLNMNKDPEGTPDSLPSLPR 


3521 


A 


3 


3063 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGQRPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHQSQSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELRQL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATO.SMLSSFLPPV 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

KNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPILGSEALLGQRLRLQETSVAP 

FALPTVSLLPAITLGLPAPARADSDRRTHPTLGPR 

GPDLGSPHTPLFLPHGLEPEAGGTLPSRLQPIIiLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVIKRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QWDDGLEHRELGHGQPEARGPAPLQQHPQVLL 

WEQQRLAGRLPRGSTGDTVLLPLAQGGHRPLSR 

AQSSPAAPASLSAPEPASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECXRGRKASLEELQSVHSHIHV 

LLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCG 

GVGVDTDTIWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAWRPPGHHADHSTAMGFCFFNS 

VAIACRQLQQQSKASKILIVDAVDVHHGNGTQQT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

GEGFNVNVAWAGGLDPPMGDPEYLAAFRIWM 

PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

KCFGYMTQQLMNLAGGAVVLALEGGHDLTAIC 

DASEACVAALLGNRVDPLSEEOWKQKPNLNAIR 



wo 01/57190 PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

seqnence 


Predicted end 
nucleotide ( 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^^Alanine OCysteine, ]>=Aspartic Add, 
E=Glutamic Acid, F=Pbenylalanine, G^'Glydne, H-Hlstidine, 
I=Isoleucine, K==Ly5ine» L^Leudne, M»Metiuonine, 
N=Asparagine, P^ProIine, Q=Glutamine, R»Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y^T^rosine, 
X=Unknown> *=StoD codon. ^nn^ihle nnrlMiHilp f1»lAfSAn 
\~possible nucleotide insertion 










bLbAWlRVHSKYWGCMQRLASCPDSWVPRVPG 
ADKEEVEAVTALASLSVGILAEDRPSEQLVEEEE 
PMNL 


3522 


A 


9 


602 


KMAALGEPVRLERDICRADELLEKLQRSGEVPPQ 
KLQALQRVLQSEFCNAVREVYEHVYETVDISSSP 
EVRANATAKATVAAFAASEGHSHPRVVELPKTE 
EGLGFNIMGGKEQNSPIYISRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLWRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPVUECGHNFCKACITRWWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQLVRPSSGRS 

GMRASAPQHHEALSLFCYBDQEAVCLICAISHTH 

RAHTVVPLDDATQEYKEKLQKCLEA\LNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQILREFEELHRR 

LDEEQQVLLSRLEEEEQDnLQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEILKQYSSDPVIEV 

AETCQLAVRRJUEWLQQHGGEPAAGPYLSVDPAP 

PAEERVDVGRLREALLDESRPLFERYRAMFALRN 

AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 

HEAAVPQLAAALARCTENPMVRHECAEALGALA 

RPACLAALQAHADDPERWREVSCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGQLRSKRDEFWDTAPAFEGRKEIWDALKA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRJREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDIPEINLRDNHPLQFME 

FSSPIPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQIYCSKKKEQEDPNKLATSWPDYYIDRI 

NSMAAMQSLYAFDEEETEMRNQWEDLKTALR 

TQPMRFVTRFIEtEGLTCLLNFLRSMDHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEAISTIAQSL 

RTENSKTKVAVLEILGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFINAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENAILDKHLDFFEMVRNEDDLEL 

ARRFDMVHEDTKSASQMFELIHKKLKYTEAYPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDRILQQI 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

EKEEMMRmNKMKDKLARESQELRQARGQVA 

ELVAQLSELSTGPVSSPPPPGGPLTLSSSMTTNDL 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDPYPSSDVPLRKKRVPQPSHPLKSFNW 

VJSXJNiixiKVrOi V WWJblDlJMl^VrRlLDLbDFEKM 

FSAYQRHQELITNPSQQKELGSTEDIYLASRKVK 

ELSVIDGRRAQNCHLLSKLKLSNEEIRQAILKMD 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
* sequence 


Amino acid sequence (A'^Alanine C=Cysteine, D^Aspartic Add, 
E=GIutamic Add, F=Phenylalanine, G^GIycine, H-Histidine, 
l-Isoleucine, K=Lysine, L^Leucine, M^'Methionlne, 
N=Asparagine, P=Proline^ Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valinc, W=Tryptophan, Y=Tyrosinc, 

" t/UHUVtrUy kJKU|# KVUvUf r'*'|fUmUIC UUUCIIIIttC OCICUUUy 

\Fpossible nucleotide insertion 










EQEDLAKDMLEQLLKFIPEKSDIDLLEEHKHEIER 

MARADRFLYEMSRIDHYQQRLQALFFKKKFQER 

LAEAKPKVEAILLASRELVRSKRLRQMLEVILAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLIMILEKHFPDILNMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRRQVREPS 

DKFVPVMSDnXVSSFSFSELEDQLNEARDKFAK 

ALMHFGEHDSKMQPDEFFGDFDTFLQAFSEARQD 

LEAMRRRKEEEERRARMEAMLKEQRERERWQR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRKRSGSQALEVTRERAINRLNY 


3527 


A 


1445 


714 


LLGTRMLAGQLEARDPKEGTHPEDPCPGAGAV 
MEKTAVAAEVLTEDCNTGEMPPLQQQIIRLHQE 

LGRQKSLWADVHGKLRSHIDALREQNMELREKL 

RALQLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETIPKYAGHKNXQSGHSSWGQRSSS 

NNSAPPKJPMSLKEERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWSEDGKVASDTCV 

TLHWPLGKFRFR 


3528 


A 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLLTVK 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

QNMDLGFKLLKKLAFYNPGRNIFLSPLSISTAFS 

MLCLGAQDSTLDEIKQGFNFRKMPEKDLHEGFH 

YIIHELTQKTQDLKLSlGNTLFIDQRLQPiQRKFLE 

DAKlSnFYSAEmTNTFQNLEMAQKQINDFI/ESKTH 

GKINNLIENIDPGWMLLANYIFFRARWKHEFDP 

NVTKEEDFFLEKNSSVKVPMMFRSGryQVGYDD 

KLSCTILEIPYQKNITAIFILPDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 

LSYIGVSKIFEEHGDLTKIAPHRSLKVGEAVNKA 

ELKMDERGTEGAAGTGAQTLPMETPLVVKIDKP 

YLLLIYSEKIPSVLFLGKIVNPIGK 


3529 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAEPIGSTSSETETAST 

VGSEEniQTPSWTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYUQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMVVSDFDLPDQQffilLQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QWFDUCKVVSGLEVESASVTSQLEDEAMPPKC 

SDIDPDEEUKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

lETKSRQRSHSSlQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 

FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 



wo 01/57190 
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SEQm 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Add, 
£=Glutamic Acid, F=Phenylalanine» G=Glycine» H-Histidine» 
Msoleucine> K=Lysine, L=Leucine, M^'Methionine, 
N^Asparagine, P=Proline, Q^GIutamine, R«Arginine» $=Serine, 
T=^Threonine, V«Valine, W=Tryptophan, Y-Tyroslne, 

Xsllnknown^ *ssSitfkn cndnn AsnncQihlc* nnrlpnHHp <1»l*t{nn 

\FpossibIe nucleotide insertion 










NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNPIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSmPVDSNHNFRSSMYIElLISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEEVNETGFDFVVS\DLEHISPHQPMTSLQYLHAQ 

S1TCQGMFLCAVIRA\LHQHCACKMHPQWIGLIT 

STLPYMGKVLQRVWSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMILTLLEGITAIIHYC 

LLPPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKhfLRQQlLELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRKNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTODKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGfflQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLUCTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

qadrlddrorelsegqgaaaipigstssetetast 
vgseetiiqtpsvvtqgtatrsrktaqktamqcc 
leyvqqfltrlinlynqnnsfsqslatehqgdlg 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYlAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMWSDFDLPDQQffilLQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKVVSGLEVESASVTSQLEIEAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AdOOHdC VANOlbKNaobrClSO JTHTLHDSSVAS 

lETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 0»A5partic Add, 
EF=GIotamic Acid, F==Phenylalanine, &^Glycine, H'^Histidine, 
I=Isoleucine, K^Lysine, I^Leucine, M=Methion!ne, 
N=Asparagine, P==Proline, Q=GJutamioe, R^Arginine, S=Serine, 
T=Threonine, V=Vallne» W^Tryptophan, Y=Tyrosine, 

X^Unknown. **£ltoii eodon Asnnssihle niirl»nHf1» tf1»lAHA*k 
wMiMiMTTHj ^i7tv|f wtfuvuy /~*|iuasiuiv nii^icuiiuc uclCtlOn, 

\Fpo5sible nucleotide inserfioii 










FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 

NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNPIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNKNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEE\NETGFDFWS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRAVLHQHCACKMHPQWIGLIT 

STLPYMGKVLQRVWSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASUPPDMILTLLEGITAIIHYC 

LLDPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQBLELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGALVGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAlFSSEroQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLnCTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENIBCP 

CSSKARQKIEEMVEKDFLEGMIKT 


3531 


A 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKNV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSCSSLLSMHLRVHTGEKPYRCGECGKAFNQR 

THLTRHHRIHTGEKPYQCGSCGKAFTCHSSLTVH 

EKIHSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 

EKPFKCADCGKGFSCHAYLLVHRRIHSGEKPFKC 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 

FSCHSSLIVHQRIHTGEKPYKCSECGRAFSQNHCL 

HCHQKfflSGEKSFKCEKCGEMFNWSSHLTEHQRL 

HSEGKPLAIQFNKHLLSTYYVPGSLLGAGDAGLR 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRHWGMARGSKPVGD" 
GAQPMAAMGGLKVLLHWAGPGGGEPWVTFSES 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A==>Alanine C=Cysteine, I>=Aspartic Acid, 
E^K^Iutamic Acid, F==PhenylaIanine, G^^GlycineyH^Histidine, 
I'^Isoleucine, K=Lysine, Lr^Leucine, M^Methionine, 
N=Asparagine, P=ProHne, Q^Glutamine, R=Arginine> S=Serlne^ 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *^top codon,/»possible nacleotide deletion, 
\=possibIe nacleotide insertion 










SLTAEEVCIHIAHKVGITPPCFNLFALFDAQAQV 

WLPPNHILEIPRDASLMLYFIRHRFYSR\NWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS 

FEYLFEQGKHEFVNDVASLWELSTEEEIHHFKNE 

SLGMAFLHLCHLALRHGIPLEEVAKKTSFKDCIP 

RSFRRHIRQHSALTRLRLRNVFRRFLRDFQPGRLS 

QQMVMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKXAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVSIHRQDNKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSIRDGIH 

GPLLEPFVQAKLRPEDGLYLIHWSTSHPYRLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

PGETSNLIIMRGARASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSHTHLAFVHGVCVRGPENIMVTE 

YVEHGPLDVWLRRERGHVPMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVERIPWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTILRDLTRLQPHNLADVLTVNPDSPASDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSGWKQEIDILRTLYH 

EHIIKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PRHSIGLAQLLLFAQQICEGMAYLHAQHYIHRDL 

AARNVLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

JLY JilX IHCDbbQSPJt' rKJLELIGIAQGQMTVLRLT 

ELLmiGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533 


A 


282 


3465 


FRWLDFFRGSINSQFEFGRKKENMTSPAKFKKDK 

EIIAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEIEMDYSRNLEKLAERFLAKT 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVRIEEKHWRSSVKKIEKMKEKRQAKYTENKL 

KAIKARNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

AJDENAVENLDATSDKQRLMEMYNNVFCPPMICFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSTVSETFMSKPSIAKRRANQQE 

TCQFYFTKMKEYLEGRNLITKLQAKHDLLQKTL 

GESQRTDCSLARRSSTVRKQDSSQAEPLWESCIR 

FISRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

LAGDQNDHDMDSIAGVLKLYFRGLEHPLFPKDEF 

HDLMACVTMDM.OERALH1RKVT 1 VI PKTTI IT 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 
MSVPEGHDQVSCQAHVNELIKTniQHENIFPSPRE 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, I>°Aspartic Acid, 
E=Glutamic Acid, F^PIienylalaoine, G^Glycine, II=Histidine, 
I=Isolencine, K=Lysine, L^Leucine, M=Metliionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Aiginine, S=Scrine, 
T=Tlireonine, V=Vallne, W^Tryptopban, V-Tyrosine, 
X**l)nl(nown, *=Stop codon, /=possible nucleotide deletion, 
\spossible nucleotide insertion 










LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPffiAIAKFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGEDGLIPHQYIW 

QDTEDGVVERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADIYLANINKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPIMSQSLPKEG 

PDKCSISGHGSLNSISRHSSLKNRLDSPQIRKTAT 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDWLDTLEPLKTSPVVAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPATVRPKPTWFPKTNATSPGVNSST 

SPQSTDKSCTV 


3534 


A 


1 


2640 


FRRFVCPASRRPAAGLRDAASSAPRGMASEGPRE 

PESEGIKLSADVKPFVPRFAGLNVAWLESSEACV 

FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 

PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSQY 

LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 

KKTYDEKKTYDQQKFDSERADGTISSEIKSARGS 

HHLSIYAENSLKSDGYHKRTDRKSRIIAKNVSTS 

KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 

SVSTDISLLREVVKPAAVLSKGEIWKNNPNESV 

TANAATNSPSCTRELSWTPMGYVVRQTLSTELS 

AAPKNVTSMINLKTIASSADPKNVSIPSSEALSSD 

PSYNKEKHIIHPTQKSKASQGSDLEQNEASRKNK 

KKKEKSTSKYEVLTVQEPPREEDAEEFPNLAVAS 

ERRDRIETPKFQSKQQPQDNFKNNVKKSQLPVQL 

DLGGMLTALEKKQHSQHAKQSSKPVWSVGAV 

PVLSKECASGERGRRMSQMKTPHNPLDSSAPLM 

KKGKQREIPKAKKPTSLKKnLKERQERKQRLQE 

NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 

MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 

HTTFPKIHSRRFRDYCSQMLSKEVDACVTDLLKE 

LVRFQDRMYQKDPVKAKTKRRLVLGLREVLKH 

LKLKKLKCVUSPNCEKIQSKGGLDDTLHTUDYA 

CEQNIPFVFALNRKALGRSLNKAVPVSWGIFiSY 

DGAQDQFHKMVELTVAARQAYKTMLENVQQE 

LVGEP\SLRHLPAYPHRAPAALQKMAPQP/VKEK 

EEPHYIEIWKKHLEAYSGCTLELEESLEASTSQM 

MNLNL 


3535 


A 


1747 


983 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 

RYRGPQPQPAPPSALPNSRPSPVASGREMWLSV 

PAEVTVILLDffiGTTTPIAFVKDILFPYIEENVKEY 

LQTHWEEEECQQDVSLLRKQV\FADVVPAVRKW 

REAGMKVYIYSSGSVEAQKLLFGHSTEGDILELV 

DGHFDTKIGHKVESESYRKIADSIGCSTONILFLT 

DVTREASAAEEADVHVAVWRPGNAGLTDDEK 

TYYSLITSFSELYLPSST 


3536. 


A 


3 


1302 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 
lESRGRPAASAGLRRDRCALRRWPLRRAPLARAT 

RRRAGSPRRCAPRPRACPQGWSRARHQPGGLCL 
LLLLLCQFMEDRSAQAGNCWLRQAKNGRCQVL 
YKTELSKEECCSTGRLSTSWTEEDVNDNTLFKW 

MIFNGGAPNCDPCKETCENVDCGPGKKCRMNKK 
NKPRCVCAPDCSNITWKGPVCGLDGKTYRNECA 
LLKARCKEQPELEVQYQGRCKKTCRDVFCPGSS 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C^Cysleine, D»A£partic Acid, 
E=Ghitainic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, iF'Leucine, M^Methionine, 
r^Asparagine, P^Prollne, Q^GIutamine, R=Arginine, S=Serine, 
T^TlireoBine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=<Stop codon, A=possibIe nucleotide deletion, 
\=pp$sible nucleotide insertion 










TCVWDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYSVSACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRF 

LTSIPTGIPEDATTLYLQNNQINNAGIPSDLK>JLL 

KVERIYLYHNSLDEFPTNLPKYVKELHLQENNIR 

TITYDSLSKIPYLEELHLDDNSVSAVSIEEGAFRD 

SNYLRLLFLSKNHLSTIPWGLPRTIEELRLDDNRIS 

TISSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPNAFSYLRQLYRLDMSNNNLSNLPQ 

GIFDDLDNITQLILRNNPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELF 

DCKDSGIVSTIQITTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTGSPSRKTITITVKSVTSDTI 

fflSWKLALPMTALRLSWLKLGHSPAFGSITETIVT 

GERSEYLVTALEPDSPYKVCMVPMBTSNLYLFD 

ETPVCIETETAPLRMYNPTTTLNREQEKEPYKNP 

NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 

SRNCAYSKGRRRKDDYABAGTKKDNSILEIRETS 

FQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNH 


3538 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEMIATRKVEQDSKETVKLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMGIADKTENTLERNKIEPLGYCEDAESNR 

QLESTEFNKSNLEVVDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKIESHETANLQDDRNSQSSSV 

SYLESKSWSKHTKPVIHSKQ>IMTTDAPKKIVAA 

KYEVIHSKTKVNVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQBFKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNIATIRREGSDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NDRTKYTODTVKHKVKILKRESGEGRNSSDCRD 

NEDCKWQLAPLRKMGQPVLPRRSSEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKKV\EKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMFNLKDPKNNILFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHTIEMIEKEQREVE 

RRPITKITHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEGSEKVRKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRMAPPVDDLSPKKVKVWGVARKH 

SDNEAESIADALSSTSNILASEFFEEEKQESPKSTF 

SPAPRPEMPGTVEVESTFLARLNFIWKGFINMPS 

VAKFVTKAYPVSGSPEYLTEDLPDSIQVGGRISPQ 

TVWDYVEKIKASGTKEICWRFTPVTEEDQISYT 

LLFAYFSSRKRYGVAANNMKQVKDMYLEPLGAT 

DKIPHPLVPFDGPGLELHRPNLLLGLIIRQKLKRQ 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A==Alanine C=Cysteine, INAspartic Add, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, H-^^Histidine, 
I=Isoleucine, K=Lysine, L=Lencine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










HSACASTSHIAETPESAPPIALPPDKKSKIEVSTEE 

APEEENDITNSFITVLHKQRNKPQQNLQEDLPTA 

VEPLMEVTKQEPPKPLRFLPGVLIGWENQPTTLE 

LANKPLPVDDILQSLLGTTGQVYDQ\AQSVMEQ 

NTVKEIPFLNEQTNSKIEKTDNVEVTDGENKEIK 

VKVDNISESTDKSAEDETSVVGSSSISAGSLTSLSL 

RGKPPDVSTEAFLTNLSIQSKQEETVESKEKTLKR 

QLQEDQENNLQDNQTSNSSPCRSNVGKGNIDGN 

VSCSENLVANTARSPQFINLKRDPRQAAGRSQPV 

TTSESKDGDSCRNGEKHMLPGLSHNKEHLTEQIN 

VEEKLCSAEKNSCVQQSDNLKVAQNSPSVENIQT 

SQAEQAKPLQEDILMQNIETVHPFRRGSAVATSH 

FEVGNTCPSEFPSKSITFTSRSTSPRTSTNFSPMRP 

QQPNLQHLKSSPPGFPFPGPPNFPPQSMFGFPPHL 

PPPLLPPPGFG\FA\QNPMVPWPPVV\HLP\GQPQR 

MMGPLSQASRYIGPQNFYQVKDIRRPERRHSDP 

WGRQDQQQLDRPFNRGKGDRQRFYSDSHHLKR 

ERHEKEWEQESERHRRRDRSQDKDRDRKSREEG 

HKDKERARLSHGDRGTDGKASRDSRNVDKKPD 

KPKSEDYEKDKEREKSKHREGEKDRDRYHKDR 

DHTDRTKSKR 


3539 


A 


157 


1769 


GSWTVELSLKPSASPSLKWVCLPGAAAVNKEmS 

GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 

FQLTHCQQRICSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 

EKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRW 

FRRRRNQDRPQLTICKFCEASWRFLFYLSSFVGGL 

SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 

EA\SLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 

SSIKPRPHYDPPSTA\DFKEQVIHHFVAV]LMTFSY 

SANLLRIGSLVLLLHDSSDYLLEACKMVNYMQY 

QQVCDALFLIFSFVFFYTRLVLFPTQILYTTYYESI 

SNRGPFFGYYFFNGLLMLLQLLHVFWSCLILRML 

YSFMKKGQMEKDIRSDVEESDSSEEAAAAQEPL 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 

T 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHVILRVDQQVKSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRWADLSCVGDEYIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKTVAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGIVHYEGHLQIAVADIPGIIRGAHQNRGLGSA 

FLRHIERCRFLLFWDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVIVLSALTGENLEQLLLHLKVLYDAYAEA 

ELGQGRQPLRW 


3541 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVKERREILSELGKCV 

AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL 

QAAIQQLAEAQPEATAKNLLHSLQSSGIGSKAGV 

PSKSSGSAALLALTWTCLLVRIVFPSRAKRQGDI 

WNKLVEVQCLLLLEVLGGSHKHAVDGAVKKLT 



wo 01/57190 



PCT/USOl/04098 



SEQEO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to flrst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, ]>=Aspartic Acid, 
E=G!utamic Acid, F=Phenylalanine, G^GIycine, Et^Histidine, 
I^lsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^=possible nucleotide deletion, 
\=possiUe nucleotide insertion 








1 


KLWKENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDWSQHKSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDLILPTIQKSL 

LRSPENVIETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEAVLALRNLARQCSDSSAMESL 

TKHLFAILGGSEGKLTVVAQKMSVLSGIGSVSHH 

VVSGPSSQVLNGIVAELFPFLQQEVHEGTLVHA 

VSVLALWCNRFTMEVPKKLTEWFKKAFSLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLrVDEKKQVFTSEKFLVMASEDAL 

CTVLH\LTERLFLDHPHRLTGNKVQQYHRALVA 

VLLSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTDTEQLAQEM 

LIISHHPSLVAVQSGLWPALLARMKIDPEAFITRH 

LDQIIPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISTITASVQNPALRLVTREEFAIMQTPAGELY 

DKSDQSAQQDSIKKANMKRENKAYSFKEQIIELE 

LKEEIKKKKGIKEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDIILAKNPSGLTQYI 

PVLVDSFLPLLKSPLAAPRIKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWWKFDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLIDDVIYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLMEIYQEKLYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDSSQVKPLFQFFVPDALNDRHPDVRKCMLD • 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVVVLMGSLAKHLDKSDPKVKPIVAKL 

lAALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGILS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYVVHVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGSVELLGAMAYCAPKQLSSCLPNIVPKL 

TEVLTDSHVKVQKAGQQALRQIGSVIRNPEILAI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFTOAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLGVEKLEKLMPEIVATAS 

KVDlAPHVRDGYIMMFNYLPITFGDKFTPYVGPn 

PCILKALADENEFVRDTALRAGQRVISMYAETAl 

ALLLPQLEQGLFDDLWRIRFSSVQLLGDLLFHISG 

VTGKMTTETASEDDNFGTAQSNKAIITALGVERR 

NRVLAGLYMGRSDTQLWRQASLHVWKIWSN 

TPRTLREILPTLFGLLLGFLASTCADKRTIAARTL 

GDLVRKLGEKILPEIIPILEEGLRSQKSDERQGVCI 

GLSEIMKSTSRDAVLYFSESLVPTARKALCDPLE 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginmng 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutainic Acid, F^Pbenylalanine, G=Glycine,H=Hist!dine, 
I'^lsoleucine, K=Lysine, L=Leucine, M=Meth!onine, 
N=Asparagine, P=ProIine, Q=GIutanilne, R=ArginiDe, S=Seriii^ 
T=Tlireonine, V=Va)ine, W=TryptopIian, Y=Tyrodne, 
X— Unknown^ *=Stop codon> /==po$sible nucleotide ddetionf 
^possible nucleotide insertion 










EVREAAAKTFEQLHSTIGHQALEDILPFLLKQLD 

DEEVSEFALDGLKQVMAIKSRWLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVILPAVMLAL 

KEKLGTPDEQLEMANCQAVILSVEDDTGHRIIIE 

DLLEATRSPEVGMRQAAAIILNIYCSRSKADYTS 

HLRSLVSGLDULFNDSSPVVLEESWDALNAITKK 

LDAGNQLALIEELHKEIRLIGNESKGEHVPGFCLP 

KKGVTSILPVLREGVLTGSPEQKEEAAKALGLVI 

RLTSADALRPSVVSITGPL^ULGDRFSW^fVKAAL 

LETLSLLLAKVGIALKPFLPQLQTrFl'KALQDSNR 

GVRLKAADALGKLISIHIKVDPLFTELLNGIRAME 

DPGVRDTMLQALRFVIQGAGAKVDAVIRKNIVS 

LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQEMILSSATADRIPIAVSGV 

RGMGFLMRHHIETGGGQLPAKLSSLFVKCLQNP 

SSDIRLVAEKMIWWANKDPLPPLDPQAIKPILKA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSKILDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTILT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGEIGPP\GQQGKKGAP 

GMRGLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 

GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK 

GNQGEKGIQGQKGENGRQGIPGQQGIQGHHGAK 

GERGEKGEPGVRGAIGSKGESGVDGLMGPAGPK 

GQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV 

IRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 

GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 

GLPGKNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 

SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 

PSLCFSVIARKDPFRKGPNY 


3543 


A 


654 


194 


PARSLEKMKASWLSLLGYLVVPSGAYILGRCTV 

AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 

AIYENTREGYTGFGLFQMRGSDWCGDHGRNRC 

HMSCSALLNPNLEKTJKCAKTTVKGKEGMGAWP 

TWSRYCQYSDTLARWLDGCKL 


3544 


A 


2 


1074 


SCRLAAGRLAQWLLRASRSGMLRAGWLRGAAA 

LALLLAARVVAAFEPITVGLAIGAASAITGYLSY 

NDIYCRFAECCREERPLNASALKLDLEEKLFGQH 

LATEVIVFKALTGFRIWKNPKKPLTLSLHGWAGT 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HEQKIKLYQDQLQKWIRGNVSACANSVFIFDEM 

DKL\HPGIIEVAIKPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 

SVGVFNNKHSGLWHSGLIDKNLIDYFIPFLPLEYR 

HVKMCVRAEMRARGSAIDEDIVTRVAEEMTFFPV 

RDEKIYSDKGCKTVQSRLDFH 




A 


3 


273 


SAQGRSWGRFYRQIKRHPGIIPMIGLICLGMGSA 
ALYLLR1^RSPDW*SWDRKNNPEPWNRLSPN 

DQYKFLAVSTDYKKLKKDRPDF 


3546 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVVVLLWEAGAVPA 

PKVPIKMQVKHWPSEQDPEKAWGARVVEPPEK 

r^TM^i xrij\//^i/' r>v i i 'i"i'L''dvt)i>/^/^/^t>/~'dtt o/^t 
1JU<,^L.V VLrrvv^KrJsJuL. I IcJlKrKOyOKCjriLPO 1 

KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 

EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

iSCIU rCalUUC Ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npntiflp 

sequence 


Amino acid sequence (A=Alanine C-Cysteine, I>=Aspartic Acid, 
£==Glutamic Acid, F=Phenylalanlnc, G=Glycine, H»Histidine, 
Msoleucine, K=Lysine, I/^Leucine, M=Me(hion!ne, 
N=Asparagine, P^Proline, Q^GIutamine, R=Argimne, S=Serine, 
T^Threonine, V=VaHne, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *==Stop codon, /^possible nucleotide deletion, 

Vsnnccthlff nii<*l<kntt<1p ■ncpi't'imi 










GHHCPRPVPRPRLLGLGPSLPCPS 


3547 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAVPA 

PKVPIKMQVKHWPSEQDPEKAWGARWEPPEK 

DDQLWLFPVQKPKLLTTEEKPRGQGRGPILPGT 

KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 

EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 

GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 

QVLMGPYNPDTCPEVGFFDVLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKIE 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYPGNYEQQQILIRQLQEQ 

HYQQYMQQLYQVQLAQQQAALQKQQEVWAG 

SSLPTSSKVECNCTQV1*CQFNRQAKTHTDSSEKE 

LEPEAAEEALENGPKESLPVIAAPSMWTRPQIKD 

FKEKIQQDADSVITVGRGEVVTVRVPTHEEGSYL 

FWEFATDNYDIGFGVYFEWTDSI^NTAVSVHVSE 

SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 

RRDCHEEVYAGSHQYPGRGVYLLKFDNSYSLW 

RSKSVYYRVYYTR 


3549 


A 


1837 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQIHKE 

SFLAPVFTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPIILNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGILQAGLIHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAGILEVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPILRDT 

GPRRRGRRPRSELLKAPSIVADSPSGMGPLFMNG 

LL^GMDLVGLQNMRNMPGIPLTGLVGFPAGFAT 

MPTGEEVKSTLSMLPMMLPGMAAVPQMFGVGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPAITTSS 

PVAFNPFLffGVSPGLIYPSMFLSPGMGMALPAM 

QQARHSEIVGLESQKRKKKKTKGDNPNSHPEPA 

PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 

LKDSNNODTN 


3550 


A 


287 


39 


QLNLNIOATSQKHRDFVAESVGEKPVGSLAGIGE 
VMDKKLEEGCFDKAYVVLGQFLVLKKDEDLF*E 
WLRDTGGARTRGSRE 


3551 


A 


21 


3925 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 

ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 

LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

WNEQMLPKSQSVNGPSCQGLEPYNKVTYKPYQS 

SAQNNGSPAQEITGSDTFEGLQQQFLGANENSAE 

NMQnQLQVLNKAKERQLENLIEKLNESERQIRY 

LNHQLVraCDEKDGLTLSLRESQKLFQNGKEREIQ 

LEAQIKALETQIQALKVNEEQMKKSRTTEMALE 

SLKQQLVDLHHSESLQRAREQHESrVMGLTKKY 

EEQVLSLQKNLDATVTALKEQEDICSRLKDHVK 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, INAspartic Acid, 
E=Glutaniic Acid, F=PhenylaIanine, G^GIycine, H=Histidine, 
Msoleucioe, K=Lysine, L=Leucine, M^Metbionine, 
N=Asparagine, P=Proline, Q=Glntaniine, R=Arginine, S^erine, 
T=Threonine, V=ValiDe, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
^■possible nucleotide insertion 










QLERNQEAIKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKAHAMSANMNKA 

LQEELTELKDEISLYESAAKLGIHPSDSEGELNIEL 

TESYVDLGIKKVNWKKSKVTSIVQEEDPNEELSK 

DEFILKLKAEVQRLLGSNSMKRHLVSQLQNDLK 

DCHKKIEDLHQVKKDEKSIEVETKTDTSEKPKNQ 

LWPESSTSDVVRDDILLLKNEIQVLQQQNQELKE 

TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRKTTEKEQQTQEKIKEKLIQQLEK 

EWQSKLDQTIKAMKKKTLDCGSQTDQVTTSDVI 

SKKEMAIMIEEQKCTIQQNLEQEKDIAIKGAMKK 

LEIELELKHCENITKQVEIAVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 

akekwkselenmrknilpgkeleekihslqkele 

lkneevpvviraelakarsewnkekqeeihriqe 

qneqdyrqflddhrnkinevlaaakedfmkqk 

telllqketelqtcldqsrrewtmqeakriqlei 

yqyeediltvlgvllsdtqkehisdsedkqllei 

mstcsskwmsvqyfeklkgciqkafqdtlpllv 

enadpewkkknmaelskdsasqgtgqgdpgpa 

aghhaqplalqateaeadkkkvleikdlccghc 

fqelekakqecqdlkgklekccrhlqhlerkhk 

AVVEKIGEE>mKWEELffiENNDMKNKLEELQT 

lcktpprslsagaienaclpcsggaleelrgqyik 
avkkikcdmlryiqeskeraaemvkaevl*erq 

etarkmrkyyliclqqilqddgkegaekkimna 
asklatmaklletpissksqskttqsgmsk 


3552 


A 


771 


375 


artrqtsgqarepekespapgggglaeirsrqql 
sqtsrdpplakdqaveamfppargkellsfedva 
myftreewghlnwgqkdlyrdvmlenyrnmv 
llvyfqfdaaiplc*tslahsswlqlyfrlyf 


3553 


A 


76 


72 


pgvrgveapggvapgrnamrrgerrdaggprp 
espvpagrasleeppdgpsagqatgpgegrrste 
sevyddgtntffwrahtltvlfiltctlgyvtll 
eetpqdtayntkrgivasilvflcfgvtqakdgp 
fsrphpaywrfwlcvswyelflifelfqtvqdg 
rqflkyvdpklgvplperdyggncliydpdnet 
dpfhniwdkldgfvpahflgwylktlmirdww 

MCNfflSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLGLYCGMKTLEWLSLKTYKWQGLWN 

DPTYKGKMKRIAFQFTPYSWVRFEWKPASSLRR 

WLAVCGIILVFLLAELNTFYLKFVLWMPPEHYLV 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 

QAWLVAAITATELLIWKYDPHTLTLSLPFYISQC 

WTLGSVLALTWTVWRFFLRDITLRYKETRWQK 

WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 

GEGAPTPN*PRGPAPRPLPSAPRAVCGASSRR 


3554 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPWNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, I>=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, H==Histidine, 
Msoleucine, K=Lysine, L=Leucine, M^Metbionine, 
N=AsparagiDe, P=Proline, Q^'Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X=Unl(noivn, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPKNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPWNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIWLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRMHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3556 


A 


3388 


1650 


KTRGTN4FYYPNVLQRHTGCFATIWLAATRGSRL 

VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQnODMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEffiGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKBTQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTTTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLEPPEERWAWPEVEAPEAPA 

LPWPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 
VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

f't\ fifct and inn 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

9tf*tft tvcidiift nf 
dtriu rcaiuuc ui 

peptide 
sequence 


Amino acid sequence (A==Alanine C^Cystelne, D^^Aspartic Acid, 
£=Glutamic Acid, F=PhenyIalanine» G=Glycine, H^Histldine, 
Msoleucine, K'^Lysine, l^Leucine, M-Methionine, 
N»Asparagine, P^Proline, Q=»Glutamine, R-Arginine, S^erine, 
T=Threonine, V=Valinc, W=Tryptophan, V=Tyrosine, 
A~uDKnowD» =oiup couoiBf f'liQssioie Ducicoiiac uclcfloii« 
^possible Dudeolide insertion 










RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIWDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQl 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3558 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEffiDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

USLGEGUTAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDBEBEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3559 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEIEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLITONTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEBEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKWSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALimiVQQDYFPKALAPLLLAFVTKPNSALE 

6C6r AKHoLLQ TL YK V 


3560 


A 


2 


1198 


FVRELPRPRPGAATAAIMVSVINTVDTSHEDMIH 
DAQMDYYGTRLATCSSDRSVKIFDVRNGGQILIA 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid rpQiHiip nf 

peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
£=Glutamic Acid, F=Pheny]alanine, G=Glycine, H»=Histidine, 
Wsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, F=Proline, Q^GIutamlne, R=Arginine, S=Serine, 
T=Threonlne, V=VaIine, W=Tryptophan, Y^^Tyroslne, 

X~f Inknnwn '^ssSfnn rnrinn A=nACQiKI» nii<*l*kntiflA flAiA<{nM 

VUlilJUYTIfy 'njWII vUUUIlyr pVSalUIC llUt^lCUIlUC UeieilOn} 

V=iiossible Budeotide insertion 










DLRGHEGPVWQVAWAHPMYGNU.ASCSYDRKV 

nWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLILACGSSDGAISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAWPGSLIDHPSGQKPNYIKRFAS 

GGCDNLEKLWKEEEDGQWKEEQKLEAHSDWVR 

DVAWAPSIGLPTSTIASCSQDGRVFIWTCDDASS 

NTWSPKLLHKFNDVVWHVSWSITANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLIICLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 

VLWTAKLRCRKLRFPLPPPPPSSSAWPWQGWGI 

RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 

YGEWRGSGQKTGQPS*TTMQGGETEENRTETTT 

GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 


PMMAMPFFERFKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNINAAKHADIIRTCLGPKSMMKMLLDP 

MGGIVMTNDGNAILREIQVQHPAAKSMIEISRTQ 

DEEVGDGTTSVnLAGEMLSVAEHFLEQQMHPTV 

VISAYRKALDDMISTLKKISIPVDISDSDMMLNIIN 

SSITTKAISRWSSLACNIALDAVKMVQFEENGRK 

EIDIKKYARVEKIPGGIIEDSCVLRGVMINKDVTH 

PRMRRY1KNPRIVLLDSSLEYKK.GESQTDIEITRE 

EDFTRILQMEEEYIQQLCEDIIQLKPDVVITEKGIS 

DLAQHYLMRAMTAIRRVRKTDNNRIARACGARI 

VSRPEELREDDVGTGAGLLEIKKIGDEYFTFITDC 

KDPKACTILLRGASKEILSEVEKNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASTIRLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRIDDIVSGHKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQIFFLIIGRRLTGRMAAV 

DDLQFEEFGNAATSLTANPDATTVNIEDPGETPK 

HQPGSPRGSGREEDDELLGNDDSDKTELLAGQK 

KSSPFWTFEYYQTFFDVDTYQVFDRIKGSLLPIPG 

KNFVRLYIRSNPDLYGPFWICATLVFAIAISGNLS 

NFLIHLGEKTYHYVPEFRKVSIAATnYAYAWLVP 

LALWGFLMWRNSKVMNIVSYSFLEIVCVYGYSL 

FlYIPTAILWIIPHKAVRWILVMIALGISGSLLAMT 

FWPAVREDNRRVALATIVTIVLLHMLLSVGCLA 

YFFDAPEMDHLPTTTATPNQTVAAAKSS 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGE.RPAMTAHSF 
ALPGIIFTTFWGLVGIAGPWFVPKGPNRGVIITML 
VATAVCCYLFWLIAJLAQLNPLFGPQLKNEHWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLAAVRNEAVVISGRKLAQQIKQEVRQEVEE 

WVASGNKRPHLSVILVGENPASHSYVLNKTRAA 

AWGINSETIMKPASISEEELLNLINKLNNDDNVD 

GLLVQLPLPEHIDERRICNAVSPDKDVDGFHVIN 

VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 

NVVVAGRSKNVGMPLAMLLHTDGAHERPGGDA 

TVTISHRYTPKEQLKKHTILADIVISAAGIPNLITA 

DMIKEGAAVDDVGINRVHDPVTAKPKLVGDVDF 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotfde 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
£=Glutainic Acid, F=Pbenylalanlne, G=GIycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=TIireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V°possible nucleotide insertion 










EGVRQKAGYITPVPGGVGPMTVAMLMKNTIIAA 
KKVLRLEEREVLKSKELGVATN 


3S66 


A 


3 


1130 


SCRRGRQQQRKNVSLSSQFAHTMAAPAQQTTQP 

GGGKRKGKAQYVLAKRARRCDAGGPRQLEPGL 

QGE.ITCNMNERKCVEEAYSLLNEYGDDMYGPE 

KFTDKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNVVFIRTLGIEPEKLVHHI 

LQDMYKTKKKKTRVILRMLPISGTCKAFLEDNDC 

KYAETFLEPWFKAPNKGTFQIVYKSRNNSHVNR 

EEVIRELAGIVCTLNSENKVDLTNPQYTVWEIIK 

AVCCLSVVKDYMLFRKYNLQEVVKSPKDPSQLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNQQVP 

ENTEELGQnCPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248 


3498 


GKKDSSPWTCPFHPPLQLFFVIKNTRQLGDFHLA 

KIKVRNYWTAIXJDLDIGAKNVKLYVNRNLIFNG 

KLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRKQGGR 

KPKPLWLSPEKPLAWKGRLPSDDVIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERPASGRRGSRKDAGSSSHGDDQ 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDIKSTWGDRHYVGLNGIEIFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRVVTNLIDGVNRTQ 

DDMHVWLAPFTRGRSHSITIDFTHPCHVALIRIW 

^^^SRIHSFRGVKD1TMLLDTQCIFEGEIAKASG 

TLAGAPEHFGDTILFTTDDDILEAIFYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERIPELELPSSSPVPQVTTPEPGIYHGICLQLN 

FTASWGDLHYLGLTGLEVVGKEGQALPIHLHQIS 

ASPRDLNELPEYSDDSRTLDKLIDGTNITMEDEH 

MWIJPFSPG1J)HVVTIR1J5RAES1AGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEE^FVDYLRAQLLPQPARRLDMRSLE 

CASMDYEAPLMPCGFIFQFQLLTSWGDPYYIGLT 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 

DVRTPDKLIDQVNDTSDGRHMWLAPILPGLVNR 

VYVIFDLPTTVSMIKLWNYAKTPHRGVKEFGLL 

VDDLLVYNGILAMVSHLVGGILPTCEPTVPYH'n 

LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENQ 

nXNAKRKQSWDPALRPKTCISEKETRRRRC 


3568 


A 


50 


1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD 

LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 

LGPSRRSPGTPRPPGASKGGRTPPQQGGRAGMG 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQNIEICMNEEME 

KIAEYEKNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESERDRREESRRHGRNWGGPDFERVRCGLEHER 

QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 



wo 01/57190 
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S£Qn> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to iirst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, l^Aspartic Acid, 
E=Glntamic Acid, F^Phenylalanine, G=Glycine, H^Histidine, 
I=I$oIeucine, K=Lysine, L=Leucine, M=Metbioiiine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^^possible nucleotide deletion, 
V°pos5ibie nucleotide Insertion 










EKmQERLQRHRKPTGQWRREWDAEKTDGMFK 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRRRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKETPMQPPEIPAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEffiVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGQHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSIRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3571 


A 


28 


131 


RHFFGNLCAMRAKWRKKRMRRJLKRKRRKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAGSVRLIKWIEDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

GHIKDELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

SAERELQQERINEVKTEISVESKHQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 

LESWFIYSMPGYKCSIKERMLYSSCKSRLLDSV 

EQDFHLEIAKKBIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASS 

QVALENANAVSEGWHEDLRLLLETHLPSKKKK 

VLLGVGDPKIGAAIQEELGYNCQTGGVIAEILRG 

VRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KFNVNRVDNMIIQSISLLDQLDKDINTFSMRVRE 

WYGYHFPELVKIINDNATYCRLAQFIGNRRELNE 

DKLEKLEELTMDGAKAKAILDASRSSMGMDISAI 

DLINIESFSSRWSLSEYRQSLHTYLRSKMSQVAP 

SLSALIGEAVGARLIAHAGSLTNLAKYPASTVQIL 

GAEKALFRALKTRGNTPKYGLIFHSTFIGRAAAK 

NKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLR 

EQVEERLSFYETQEffRKNLDVMKEAMVQAEAE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, IN^Aspartic Acid, 
E=Glutamic Acid, F=Plienylalanine, G=Glycine, H-Histidine, 
Msoleucine, K=Lysine, Lr^Lencine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R==Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=llnknown, *=Slop codon, A^possible nncleotide deletion, 
\=possible nucleotide insertion 










EAAAEITRKLEKQEKKRLKKEKKRLAALALASS 

ENSSSTPEECEETSEKPKKKKKQKPQEVPQENGM 

EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIP 

KWCKSTPKEETVNDPEEAGHRSRSKKKRKFSKEE 

PVSSGPEEAVGKSSSKKKKKFHKASQED 


3574 


A 


284 


2032 


CGNERTARLWVQPVVSTMPQASEHRLGRTREPP 

VNIQPRVGSKLPFAPRARSKERRNPASGPNPMLR 

PLPPRPGLPDERLKKLH.GRGRTSGPRPRGPLRA 

DHGVPLPGSPPPTVALPLPSRTNLARSKSVSSGDL 

RPMGIALGGHRGTGELGAALSRLALRPEPPTXRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPILANGPVPSPPRRGGALLBEPELSDDDRANL 

MWKRYLEREDSKTVDLFVGQLKSCLKCQACGY 

RSTIPEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRFPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


2408 


RELDSLADLPERIKPPYANGLSTSHLRSSSVEDVK 

LIISEGRPTIEVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADRNLIKNTAPVNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSNIPDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSLSYVANQEPGILQQKNAVQnSSALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTOYAF 

SKLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYGQLVKVELEENAEDDKTENQIPQRMTRNK 

ANTMANQSKQILASCTLLSEKDSESSSPRGRIRLT 

EDDDPQfflHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKIEEKRKLLCSVIPQAPQYYDEYVTFNGSYLLD 

GNPLSKICIPTITPPPSLSDPLKELFRQQEVVRMKL 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISIYEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT 

LALLCLDGVFLSSAENDFVHRIQEELDRFLLQKQ 

LSKVLLFPPLSSRLRYLIHRTAE^fFDLLSSFSVGE 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

PLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGQR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AJanine C=Cysteine, IMAspartic Add, 
E^Glutamic Acid, F=PhenylaIanine, G=Glycine, H==Histidine, 
Wsoleucine, K^Lysine, l^Leucinc, M=MctbJonine, 
N=Asparagine, P=ProIine, Q=GIutamine» R=Arginine, S==Serine, 
T^Threonine, V=VaIinc, W^Tryptophan, Y=Tyrosine, 
X=Unknown. *=^ton codon y^nncsihl^ niirlmHilp il»iAt<nn 
V=possible audeotide inserUon 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQBEKIHLDTS 
SFMEELPGEKDLAHWEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLKIRPLTQGTKQSKLKALQRPKLLRLVKER 
PQTNATVARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAIEFSLEEWHCLDTAQ 

RNLYKNVMLENYSNLVFLGIWSKPDLIAHLEQG 

KKPLTMKRHEMVANPSGPVICSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNKHNIRHTEKKPFKCIECGKAFNQFSTUTH 

KKIHTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAFIASSTLSKHEIIHTGKKPYKCE 

ECGKAFNQSSTLTKHKKIHTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSRIL 

TTHKRIHTGEKPYKCNKCGKAFIASSTLSRHEFIH 

MGKKHYKCEECGKAFIWSSVLTRHKRVHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEBCPYKCEEC 

GKAFVASSTLSKHEIIHTGKKPYKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK 

HmHTGEKPYKCEECGKAFNQSSTLKHKKIHT 

REKPYKCEECGKAFHLSTmTTHKILHTGEKPYR 

CRECGKAFNHSATLSSHKKIHSGEKPYECDKCG 

KAFISPSSLSRHEHHTGEKP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNDSDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHEEWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNhflQRYFGTNSVICSKKDKQSVRTEETS 

KETOESQDSEKEmiaa5LLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNnSDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWUCEGKLWEFPINNEA 

GFDDDGSEFHEfflFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 




JL» I v/VJr I oKllJ^JLOlvMoilijKlVlJSJjIjJxJ^ 

LRQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKKSKQKPMNVOLSETQNGGMSQEAVGNIKVT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^^Aspartic Acid, 
E^^GIutamic Acid, F^Phenylalanine, G=Glycine, H^Histidine, 
l=I$oleucine, K=Lysine, Lr=I^acine, M=Methionine, 
N=Asparagine, P=ProIine, Q==G]utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /==possible nacleotide deletion, 
V=possible nucleotide insertion 










KSPQKSTVLTNGEAAMQSSNSESKKKJOCK^^ 

MVNDAEPDTKKAKTENKGKSEEESAETTKETEN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

NLVNENTLKAIKEMGFTNMTEIQHKSIRPLL^^ 

DLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNG 

TGVLJLSPTRELAMQTFGVLKELMTHDHVHTYGLI 

MGGSNRSAEAQiaGNGINnVATPGRLLDHMQN 

TPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKL 

LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYWCPSEKRFLLLFTFL 

KKNRK}<JKXMWFSSCM 

AIHGKQKQNKRTTTFFQFCNADSGTLLCTDVAA 

RGLDBPEVDWIVQYDPPDDPKEYIHRVGRTARGL 

NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 

WSKISDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 

I JJaMSJLKV^lrNVNWLNL,rv^VALbrGFKVPPFVDL 

NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKIF 

KHISKKSSDSRQFSH 


3581 


A 


23 


453 


LCRCICIKNITPHCLWDKVLSQFTYILDNLSNFMS 
HHPHSLRNSCLIRMDLLYWQFTIYTITPCFSHLSG 
ss±j 1 ijSAv^JtllallKl^^JXaYaLLF WKVHHIJ 
SPRLDEMSFHQFPQHPVHVSWHLPrVYKGSMT 
QVSPH 


3582 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDBIKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYUQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

ivui I iJNAlbl 111 lAblAyADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3583 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNVnQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

JVUil liNAlbl 111 lAol AVAUA(^KRK.oKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3584 


A 


3 


1139 


PGSTISSRADRLGAPVLAHPKMAERQEEQRGSPP 

LRAEGKADAEVKLILYHWTHSFSSQKVRLVIAE 

KALKCEEHDVSLPLSEHNEPWFMRLNSTGEVPV 

LIHGENIICEATQIIDYLEQTFLDERTPRLMPDKES 

MYYPRVQHYRELLDSLPMDAYTHGCILHPELTV 

DSMIPAYATTRIRSQIGNTESBLKKLAEENPDLQE 

AYIAKQKRLKSKLLDHDNVKYLKKILDELEKVL 

DQVETELPRRNEETPEEGQQPWLCGESFTLADVS 

LAVTLHRLKFLGFARKNWGNGKRPNLETYYERV 

LKRKTFNKVLGHVNNILISAVLPTAFRVAKKRAP 

KVLGTTLVVGLLAGVGYFAFMLFRKRLGSMILA 
LRPRPNYF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

I'll fircfr fkminn 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

aUU rCalUUC UI 

peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, DoAspartic Acid, 
£«Gltttamic Acid, FMPbeoylalanioe, G-Glycliie, H^Histidine, 
t'lsoleucine, K=>Lysine, I;>Leudtte, M=Metbionine, 
N=Asparagine, F^Froline^ Q^GIntamine, R«°Arginine, S=Serine, 
T^Tbreonine, V=VaUne, W^O'ryptopban, Y°Tyrosine, 
X^Unlcnown, *i=$top codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVLWPAAGAWELTILHTNDVHSRLEQTSEDSSK 

CVNASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQYQGTIWFmnKGAEVAHFMNALRYDAMA 

LGNHEFDNGVEGLDEPLLKEAKFPILSANIKAKGP 

LASQISGLYLPYKVLPVGDEWGIVGYTSKETPF 

LSNPGTNLVFEDEITALQPEVDKLKTLNVMKIIAL 

GHSGFEMDKLIAQKVRGVDWVGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPWQAYAF 

GKYLGYLKIEFDERGNVISSHGNPILLNSSIPEDPS 

IKADINKWRJKLDNYSTQELGKTIVYLDGSSQSC 

RFRECNMGha.ICDAMINNNLRHTDEMFWNHVS 

MdLNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHWYDLSRKPGDRVVKLDVLCTKCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDQDINVVSTYISKMKVIYPAVEGRIKFSTGS 

HCHGSFSLIFLSLWAVIFVLYQ 


3586 


A 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEAQTE 

MVRTLERKLEAKMIKEESDYHDLESVVQQVEQN 

LELMTKRAVKAENHVVKLKQEISLLQAQVSNFQ 

RENEALRCGQGASLTVVKQNADVALQNLRVVM 

NSAQASIEQLVSGAETLNLVAEILICSIDRISEVKD 

HEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKEQRNRETAPRTIFQRVLDILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACIEC 

SVNQNSIRNLDTIGVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQSIVWVHAFPELFLS 

CLNHPDKKIVAYSSMILFTSLNHERMKELEENLN 

lAIDVIDAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPKLNNQERVTLLDLMIAKITSDEPLTKDDIPVF 

IJRHAELIASTFVDQCKTVLKLASEEPPDDEEALA 

TIRLLDVLCEMTVNTELLGYLQVFPGLLERVIDL 

LRVIHVAGKETTNIFSNCGCVRAEGDISNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDGIPLILDN 

CNISDSNPFLTQWVIYAIRNLTEDNSQNQDLIAK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSGAPKERPAEPLTPPPSYGHQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PWSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RGVPTQAKGLCGSCNKPIAGQVVTALGRAWHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFCNQPIRHKMVTALGTHWHPEHFCCVSCGE 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

DLDNYISALSALWHPDCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRGSLCATCGLPVTGRCVSAL 

GRRFHPDHFTCTFCLRPLTKGSFQERAGKPYCQP 

CFLKLFG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteioc^ D-Asparik Acid, 
E-Glutamie Acid, F^Phenylaianine, G-<;iydne, H-Histidinc, 
I=Isoleucine, KsLysine, LsLeudne, M=Metliionine, 
N=Asparagioe, PaProHne, Q»C1atamine, R^Arginine, S=Serine, 
T=TlireoniDe, V=VaIine, W^Tryptopbao, V-Tyrosine, 
X°Unl<nown, *=Stop codon, A^possible nucleotide deletion, 
\=possible nucleotide insertion 


3589 


A 


226 


6793 


SPPKKSRKCNLSFRLISAERWRFFLLILMEMPRKP 

RLTLFVQRRIENIATEREFDPEEFYm,EAAEGHA 

KEGQGnCTDEPRYIISQLGLNKDPLEEMAHLGNY 

DSGTAETPETDESVSSSNASLKLRRKPRESDFETI 

KLISNGAYGAVYFVRHKESRQRFAMKKINKQNL 

ILRNQIQQAFVERDILTFAENPFWSMYCSFETRR 

HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 

YFAETVLALEYLH^fYGIVHRDLKPDNLLVTSMG 

HIKLTDFGLSKVGLMSMTTNLYEGHIEKDAREFL 

DKQVCGTPEYIAPEVELRQGYGKPVDWWAMGII 

LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 

APPPDAQDLITLLLRQNPLERLGTGGAYEVKQHR 

FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDTRSE 

KYHHMETEEEDDTNDEDFNVEIRQFSSCSHRFSK 

VFSSIDRITQNSAEEKEDSVDKTKSTTLPSTETLS 

WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPKL 

AISTEGEQDEAASCPGDPHEEPGKPALPPEECAQ 

EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 

DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 

TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 

PSSSRDSSPSRDSSAASASPHQPIVIHSSGKNYGFT 

IRAIRVYVGDSDIYTVHHIVWNVEEGSPACQAGL 

KAGDLITHINGEPVHGLVHTEVIELLLKSGNKVSI 

TTTPFENTSUCTGPARRNSYKSRMVRRSKKSKKK 

ESLERRRSLFKKLAKQPSPLLHTSRSFSCLNRSLS 

SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSQ 

SSSPSSSAPNSPAGSGHIRPSTLHGLAPKLGGQRY 

RSGRRKSAGNIPLSPLARTPSPTPQPTSPQRSPSPL 

LGHSLGNSKIAQAFPSKMHSPPTIVRHIVRPKSAE 

PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 

EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 

RPVEQGCLKRPVSRKVGRQESVDDLDRDKLKAK 

WVKKADGFPEKQESHQKFHGPGSDLENFALFK 

LEEREKKVYPKAVERSSTFENKASMQEAPPLGSL 

LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 

DFRRAPAPGTLQDGLCHSLDRGISGKGEGTEKSS 

QAKELLRCEKLDSKLAMDYLRKKMSLEDKEDN 

LCPVLKPKMTAGSHECLPGNPVRPTGGQQEPPPA 

SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 

EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 

LDIALLSGPQASKTELPSPESAQSPSPSGDVRASV 

PPVLPSSSGKKNDTTSARELSPSSLKMNKSYLLEP 

WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 

SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 

QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 

PPTARSERSAARADTCREPSMELCFPEtAKTSDN 

SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 

HKDGPGEARPPPRDNSSLHSAGEPCEKELGKVRR 

GVEPKPEALLARRSLQPPGIESEKSEKLSSFPSLQ 

KDGAKEPERKEQPLQRHPSSIPPPPLTAKDLSSPA 

ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 

VAAHSESSSHKPRPGPDPGPPKTKHPDRSLSSQK 

PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 

PATPGSQNKASDGIGQGEGGPSVPLHTDRAPLDA 

KPQPTSGGRPLEVLEKPVHLPRPGHPGPSEPADQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
rpucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C^Cysteine, INAspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, &=G]ycine, H=Histidine, 
I=Isolcucine, K=JLysine, L=Leucine> M=Methionme, 
N=Asparagine, P^Proline, Q=Glutamine, R^^Argiiiine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 

X^lJnknnivn *s^tnn pniinn ^snnccSKlA niii*lAn#iilA ^aIa^Sam 
** wnRHW»Tii> ""^lui/ vvuviif /'~pUaaiVfC •■iiucuiiUC OCICllOny 

\Fpossible nudeotide insertion 










KLSAVGEKQTLSPKHPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRRAEGKKCTEALYAPAEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNIUDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFWRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RA U KPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPITSEDETSSKEDIESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKKPLSVFKGPLLHISPAEELYFGSTESGEK 

KTLIVLTNVTKNIVAFKVRTTAPEKYRVKPSNSS 

CDPGASVDIVVSPHGGLTVSAQDRFLIMAAEME 

QSSGTGPAELTQFWKEVPKNKVMEHRLRCHTVE 

SSKPNTLTLKDNAFNMSDKTSEDICLQLSRLLES 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTAMTAHADYQCSVTP 

RDDVIVSPQTVQVKGENGNLVITPDGNVMYNGK 

QYSLNAAQREQAKDYQAELRSTLPWIDEGAKSR 

VEKARIALDKIIVQEMGESSKMRSRLTKLDAQVK 

EQAWRIIETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSSIQTEWKKQEKDFQQFGKDVCSRWTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTONDLIKEMYEGKENVSFELQRDFS 

QETDFSEASLLEKQQEVHSAGNIKKEKSNTEDGT 

VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 

LGKSISFDTKLVKHEIINSEERPFKCEELVEPFRCD 

SQLIQHQENNTEEKPYQCSECGKAFSINEKLIWH 

QRLHSGEKPFKCVECGKSFSYSSHYITHQTIHSGE 

KPYQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 

KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 

AFNGNAKLIQHQRIHTGEKPYECNECGKGFRCSS 

QLRQHQSIHTGEKPYQCKECGKGFNNNTKLIQH 

QRJHTASLAEQLFKASGNHPNWGCCLTISSPGPS 

VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 

SFLPSHSPSCFEPWNVTDYDSSWYRQKQVLSGV 

WSSPLSILKLPRTLERISIHIQEMDTPGEMLMTGR 

GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAARAPVRAEAVRRMPPGAEAGSWL 

DD 


3594 


A 


39 


261 


RAAMMDTSRVQPIKLAIVIKVLGRTGSQGQCTQ 
VRVEFMDDTSRSimSVKGPVREGDVLTLLESERE 

AD'DT 'D 

AKKJLK 


3595 


A 


973 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, I>=^Aspartic Add, 
E>=Glutamic Acid, P=Phenylalanine, G=Glycine, H^Histidine, 
Msoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R'^'Arginine, S=Serine» 
T=Threonine, V=Valine,W==Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V^possible nucleotide insertion 










DKEWMPVTK1.GRLVKDMKIKSLEEIYLFSLPIKE 

SEIIDFFLGASLKDEVLKIMPVQKQTRAGQRTRF 

KAFVAIGDYNGHVGLGVKCSKEVATAIRGAIILA 

KLSIVPVRRGYWGNKIGKPHTVPCKVTGRCGSV 

L\^IPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 

AKU^^l AlJLUJNrAivAlrJJAiolvl YoYLirDLWKE 

TVFTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 

TT 


3596 


A 


106 


2960 


DERRVGAADMFGRSRSWVGGGHGKTSRNfflSL 

DHLKYLYHVLTKNTTVTEQNRNLLVETIRSITEIL 

IWGDQNDSSVFDFFLEKNMFVFFLNILRQKSGRY 

VCVQLLQTLNILFENISHETSLYYLLSNNYVNSn 

VHKFDFSDEEIMAYYISFLKTLSLKLNNHTVHFF 

YNEHTNDFALYTEAIKFFNHPESMVRIAVRTITL 

NVYKVSLDNQAMLHYIRDKTAVPYFSNLVWFIG 

SHVIELDDCVQTDEEPIRNRGKLSDLVAEHLDHL 

HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 

ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 

SLAEVILNGDLSEMYAKTEQDIQRSSAKPSIRCFl 

KPTETLERSLEMNKHKGKRRVQKRPNYKNVGEE 

EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 

EEIEMVIMERSKLSELAASTSVQEQNTTDEEKSA 

AATCSESTQWSRPFLDMVYHALDSPDDDYHALF 

VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 

TYNHPLAERLIRIMNNAAQPDGKIRLATLELSCL 

LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 

RHFYKGEDIFLDMFEDEYRSMTMKPMNVEYLM 

MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 

RVFFMLRSLSLQLRGEPETQLPLTREEDLKTDDV 

LDLNNSDLIACTVITKDGGMVQRSLAVDIYQMS 

LVEPDVSRLGWGVVKFAGLLQDMQVTGVEDDS 

RALNTTIKKPASSPHSKPFPILQATFIFSDHIRCnAK 

QRLAKGRIQARRMKMQRIAALLDLPIQPTTEVLG 

l^Oi^ulSb 1 b 1 C^HLPr Ki* YDQORRGSSDPTVQRSVF 

ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 

oUouolorlCJJiuu lo&aalrolAl^orAOiOHV IQ 


3597 


A 


427 


277 


GVRRIQHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 


3598 


A 


1 


503 


FRPRTKKATAA4YLEHYLDSIENLPCELQRWQL 

MRELDQRTEDKKAEIDILAAEYISTVKtLSPDQR 

VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 

UJsJnUKKLDADLAKr bADLKDKMEOSDFESSGGR 

GLKKGRGQKEKRGSRGRGRRTSEEDTPIOCKKH 

KGG 


3599 


A 


2 


3907 


KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKYIVSVGYQH 

DMIVNVWAWKKNIVVASNKVSSRVTAVSFSED 

CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRNNLFTDVACGRGKKADSTFCITSSG 

LLCEFSDRRLLDKWVELRVYPEVKDSNQACLPP 

SSFITCSSDNTIRLWNTESSGVHGSTLHRNILSSDL 

IIOIYVDGNTQALLDTELPGGDKADASLLDPRVGI 

RSVCVSPNGOHLASGDRMGTT RVHFl O^T <iFMT 

KVEAHDSEILCLEYSKPDTGLKLLASASRDRLIH 
VLDAGREYSLQQTLDEHSSSITAVKFAASDGQVR 
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SEQXD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutaroic Acid, F=Phenylalanine, G=Glycine, H=HistidiDe, 
I=l50leucine, K^Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginlne, S><eriDe, 
T=Threonine, V=VaIine, W=Tryptophan, Y=TyrosiDe, 
X=Unknown, *=Stop codon, /^possible nucleotide deleHon, 
^possible nucleotide insertion 










MISCGADKSrraiTAQKSGDGVQFniTHHVVRK 

TTLYDMDVEPSWKYTAIGCQDRNIRIFNISSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYIATSCSDKNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKHLIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPHIIRLLSQEEGVFAQDLEPAPffiDGIVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSSSSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREIEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLAAFSPVTKGRAPGEAEKPGFPVGLGK 

AHSTTERWACLGEGTTPKPRTECQAHPGPSSPCA 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

nor t\\J\^I^jyirO/\E\^OS\XJ\\^LtljJ\lJ 1 r OO V tV^Cirfl^A V 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 
VERRMERKL 


3600 


A 


1688 


916 


ffGSTISCSMALCEAAGCGSALLWPRLLLFGDSIT 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TRWAKHLPRLIRKGNSLDIPVAVTIFFGANDSAL 

KDENPKQHIPLEEYAANLKSMVQYLKSVDIPENR 

VILITPTPLCETAWEEQCIIQGCKLNRLNSVVGEY 

SDGLHLSPKGNEFLFSHLWPLBEKKVSSLPLLLPY 


3601 


A 


44 


223 


VHFPLIPQl^CWTMNRAARNKSEKRYYSEFL 
QIAHLFNYGLSSFLREFIIFLIKLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRJTSR 

TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 

PALRRENFLEAAASGRSGRTPTGGVGFRDVGGP 

HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGEI 

SPPPRESQLRRDPEVHFESPAHPLGFRLLPGRGLP 

ANAVTVETAAMAAPRQIPSHIVRLKPSCSTDSSF 

TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI 

CKEYEAEQPPFPEGYKVKQEPVITVAPVEEMLFH 
fiFRAFHYFPVSWFTMT^lRTPr'Pnn'K'WTrKIPK'TPQ 

PKEYLETFIFPVLLPGMASLLHQAKKEKCFEVVL 
QMTPSGGKACVWGHLPSSSHTI 


3603 


A 


286 


587 


'NT^'NTK' A PV^^VTP^ VT^HQiv>rnQpr;npp ppnwrkQvi u 

i^ioiNjVfi£» V oonro v lorioivij^orvJV^A isx JD1-/IN v^o V J-iiv 

RMQKKYWKtKQVFIKATGKKEDEHLVASDAEL 

DAKLEVFHSVQETCTCLLKIIEKYQLRLNGMKS 


3604 


A 


103 


2440 


QPRRRVFPAAGRGPGRKCSQWGRQASVSFEDVT 

VDFSKEEWQHLDPAQRRLYWDVTLENYSHLLS 

VGYQIPKSEAAFKLEQGEGPWMLEGEAPHQSCS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

Dudcofide 

location 

corresponding 

to iirst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Atanine C-Cysteine, D^Aspartic Acid, 
E>Glutamic Acid, F=Plienylalanine, G=GIyclne, H^IBstidine, 
I=Isoleucine, K=Ly$ine, L=Leucine, M=Methionine, 
N=Asparagine,P=ProIine, 0=GIutamine, R-Arginine, S=Serine, 
T=nireonine, V=Valine, W=^Tryptoplian, Y^Tyrosine, 
X=Vnl(nown, *=Stop codon, A=possible nucleotide deletion, 
V^possiMe nucleotide insertion 










GEAIGKMQQQGIPGGIFFHCERFDQPIGEDSLCSI 

LEELWQDNDQLEQRQENQNNLLSHVKVLIKERG 

YEHKNIEKIIHVTTKLVPSIKRLHNCDTILKHTLN 

SHNHNRNSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQRIHAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNLITHQKIHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKHYECNECGKAFTRKSALRMHQRIHTG 

EKPYVCADCGKAFIQKSHFNTHQRDiTGEKPYEC 

SDCGKSFTKKSQLHVHQRIHTGEKPYICTECGKV 

FraRTNLTTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTHTGEKPYKCNGCGKAFIWKSRLKIH 

QKSHIGERHYECKDCGKAnQKSTLSVHQRIHTG 

EKPYVCPECGKAFIQKSHFIAHHRIHTGEFCPYECS 

DCGKCFTKKSQLRVHQKIHTGEKPNICAECGKAF 

TDRSNLITHQKIHTREKPYECGDCGKTFTWKSRL 

NIHQKSHTGERHYECSKCGKAFIQKATLSMHQII 

HTGKKPYACTECQKAFTDRSNLIKHQKMHSGEK 

RYKASD 


3605 


A 


3 


322 


SFRMSGRGKGGKGLGKGGAKRHRKVLRDNIQGl 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDWYALKRQGRT 

LYGFGG 


3606 


A 


1 


1749 


VPVTAEAKLMGFTQGCVTFEDVAIYFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDB 

ETPEQSVSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTDILHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHKHTFFHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLffiHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

PYECGECGKLFRQSFSLVVHQRIHTTARPYECGQ 

CGKSFSLKCGLIQHQLEHSGARPFECDECGKSFSQ 

RTTLNKHHKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGBCFFRQSYTLVEHQKI 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQHSGLILHRKSHTVERPRDSSKC 

GKPYSPRSNIV 


3607 


A 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CVVQRFKTGAFSERQGSTIGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKGYIHLSAPRNRYMHTTASNGRMLFMKVTM 
YMRRGVQIMGWSVRMAFMACFTQ 


3609 


A 


118 


873 


VWMAWQVSLLELEDRLQCPICLEVFKESLMLQC 
GHSYCKGCLVSLSYHLDTKVRCPMCWQWDGS 
SSLPNVSLAWVIEALRLPGDPEPKVCVHHRNPLS 
LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 
MKEEIAALFSELKQEQKKVDELIAKLVKNRTRIV 
NESDVFSWVIRREFQELRHPVDEEKARCLEGIGG 
HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 
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SEQID 
NO: 


Method 


Predieted 

beginning 

nucleotide 

location 

corresponding 

lo jirsi amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acio resiQiic oi 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D^'Aspartic Acid, 
E°Glu(amic Acid, F»Plienylalanine, G°Glycine, HBHistidine, 
I^Isoleucine, K«Ly$ine, I^Leucine, At-Metliionine, 
N°^paragine, P^Proline, Q^Iutamine, R-Arginine, S>>Scrine, 
l^Tlireonine, V-Valine, >V°>Tryptophan, Y-IVrosine, 
X^Utttcnown^ *^Stop codon» ^possible nucleotide deletion, 
possible nucleotide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 

ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 

TPVTVCGDIHGQFYDLCELFRTGGQVPDTNYEFM 

GDFVDRGYYSLETFTYLLALKAKWPDRITLLRG 

NHESRQITQVYGFYDECQTKYGNANAWRYCTK 

VFDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 

ERNQEIPHKGAFCDLVWSDPEDVDTWAISPRGA 

GWLFGAKVTNEFVHINNLKLICRAHQLVHEGYK 

FMFDEKLVTVWSAPNYCYRCGNIASIMVFKDVN 

TREPKLFRAVPDSERVIPPRTTTPYFL 


3611 


A 


2459 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQNISWDMAWLKATQEAPAASTLGSYSLPG 

TLAKSEILETHGTMNFLGAETKNLQLLVPKTEIC 

EEAEKPLIISERIQKADPQGPELGEACEKGNMLK 

RQRIKREKKDFRQVIVNDCHLPESFKEEENQKCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLVVHQRIHTGEKPFECHECGKAFIQSAN 

LWHQRIHTGQKPYVCSKCGKAFTQSSNLTVHQ 

K1HSI.EKTFKCNECEKAFSYSSQLARHQKVH1TE 

KCYECNECGKTFTRSSNLIVHQRIHTGEKPFACN 

DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 

FSCFSHLIVHQRJHTAEKPYDCSECGKAFSQLSCL 

IVHQRIHSGDLPYVCNECGKAFTCSSYLLIHQRIH 

NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 

YECEKCGAAFISNSHU^IRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP 

SIPNAHSCEMCILVMKDILYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 

ALLLNSCKIPLSDNLFPCKDVEKDFPTILGLLQHQ 

TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

THNAEKPYVCNICGKSFLHKQTLVGHQQRIHTRE 

RSYVCIECGKSLSSKYSLVEHQRTHNGEKPYVQ^ 

VCGKSFRHKQTFVGHQQRIHTGERPYVCMECGK 

SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHRIHTGERPYECKECGKAFIHKKRLLEHQ 

RIHTGEKPYVCUCGKSFIRSSDYMRHQRIHTGER 

AYECSDCGKAFISKQTLLKHHKIHTRERPYECSE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 

LIQHQKVHSGERPYNCTACEKAFIYKNKLVEHQ 

RIHTGEKPYECGKCGKAFNKRYSLVRHQKVHIT 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREIPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGGRHGPAGTSVELGLQQGIGLHKALS 

TGLDYSPPSAPRSVPVATTLPAAYATPQPGTPVSP 

VQYAHLPHTFQnOSSQYSGTYASFPSQLIPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 
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SEQID 
NO: 


Method 


Predicted 
beginniDg 
nucleotide 
location 
corresponding 
to first amino 
add residue of 
peptide 
sequence ' 


. Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C==Cysteine, INAspartic Acid, 
E^GIuCamic Acid, ^^Phenylalanine, G=Glycine, H=Histidine, 
I=Isolencine, K=Lysine, L^Leucine, M^Metliionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, y=Tyrosine, 
X=Unknown, *=Stop codon,Mpossible nucleotide deletion, 
\=p<»siUe nucleotide insertion 










PAQQNQYVHISSSPQNTGRTASPPAIPVHLHPHQ 

TMIPHTLTLGPPSQVVMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHVWHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGLHLGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQAITY 

AGSLPQHLVIPGTQPLLffVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMVQAQIHLPWQSVASPAAAPPTLPPYFMK 

GSDQLANGELKKVEDLKTEDFIQSAEISNDLKIDS 

STVERIEDSHSPGVAVIQFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VCISLTLKNLKNGSVKKGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSBNGELKF 

PEKMGLSAAPFLTKIEPSKPAATRKRRWSAPESR 

KLEKSEDEPPLTLPKPSLIPQEVKICIEGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 


3615 


A 


3 


1603 


DAWALTNQFSDSKQHIEVLKESLTAKEQRAAILQ 

TEVDALRLRLEEKETMLNKKTKQIQDMAEEKGT 

QAGEIiEIDLKDMLDVKERKVNVLQKKIENLQEQL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

ALAEKERTIERLKEQRDRDEREKQEEIDNYKKDL 

JCDLKEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKKDSRLKTLEIALEQKKEECLKMESQLKKAH 

EAALEARASPEMSDRIQHLEREITRYKDESSKAQ 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRQ 

VKDQNKKVANLKHKEQVEKKKSAQMLEEARRR 

EDNLNDSSQQLQDSLRKKDDRIEELEEALRESVQ 

ITAEREMVLAQEESARTNAEKQVEELLMAMEKV 

KQELESMKAKLSSTQQSLAEKETHLTNLRAERR 

KHLEBVLEMKQEALLAAISEKDANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDQDEEEGIWA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

PTWKRNFRSALNRKEGLRLAEDRSKDPHDPHKI 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRQVFQQTISCPEGLRLVGSEVGDRTLPGWP 

VTLPDPGMSLTDRGVMSYVRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFIVGSLGPPDLITFTE 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLHISNSHP 

LSLTSDQYKAYLQDLVEGMDFQGPGES 


3617 


A 


852 


304 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 

RASSTSQPLDQVTGSVWNLGRLNHVAIAVPDLE 

KAAAFYKNILGAQVSEAVPLPEHGVSWFVNLG 

NTKMELLHPLGRDSPIAGFLQKNKAGGMHHICIE 

VDNINAAVMDLKKKKIRSLSEEVKIGAHGKPVIF 

LHPKDCGGVLVELEQA 


3618 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 
DDDMEGDEAWRCTLSANMYVDEILVWCASEL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding. 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to iast amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cy$teine, D^Aspartic Add, 
E=Glntamic Acid, F<=PlieiiyIaianine, G^GIycine, H^Histidine, 
I=IsoIeucine, K^Lysine, LpLeueine, M=MethioniDe, 
N=A$paragine, F=Proline, Q^Iutamine, I^=Arginine, S=SeriDe, 
T=Tlireonine, V=Vaiine, W=Tryptopliaii, Y=Tyrosine, 
X=Unlinown, *==Stop codon, A=po$sible nucleotide deletion, 
V'possible nucleotide insertion 










NIPEFFPLESPHKJCVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDEDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKT>rVALM(MLmGKHINMDGTINVDDFKIIYl 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPWLEQTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEYLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTBLGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESBSEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLmCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVELHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRVySDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAIIJRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NraSTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELm 

QGFNISHTQTRLLSMAKPVFHAl-nCHSPKKPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVWASRSLCWGMNVAAHLVnM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAkTKVRGUEnSNAAEYENIPIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPHVKTNLLLQAHL 

SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VWLVQI^REEEVTGPVIAPLFPQKREEGWWW 
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S£QID 
NO: 


Method 


Fredicled 

beginoing 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H==HistidiiM, 
Msoleucine, K=Lysine, I/^Leucine, M=Methionine, 
N==Asparagine, P=Proline, Q=Glntamine, R=Arginine, S=5erine, 
T=Threonine, V=VaIine, W=Tryptopban, Y='IVrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
^possible nucleotide insertion 










iOi//U\.oWoiJoiJvKL, 1 JLt^yjvAlv. VKLDr VAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3619 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 

DDDMEGDEAWRCTLSANMYVDEILVWCASEL 

NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMBLYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTNVALMCMLREIGKHINMDGTINVDDFKIIYl 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQirVCTPEKWDnTRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPWI^QTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDBLQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADMVY 

WQSAGRUVlRAIFErVLNRGWAQLTDKTLNLCK 

MTOKRMWQSMCPLRQFRKLPEEWKKIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPI-mSTLKVELTlTPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRWSDRWLSCETQLPVSFR 

HLELPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

HCAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTOLKLLGKG 

>raiSlTEKWDILSRRWKQRK>r/QNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHAITKHSPKKPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

ffYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVWASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EOSKCISJEDEMDVAPI Ml fiMIAAYYYTNYTTTPl 

FSMSLNAKTKVRGLIEnSNAABYENIPIRHHEDN 
LUlQI^QKWHKU^KFNDPHVK'mLLLQAHL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nncleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^^AIanine C=Cysteine, D=Aspartic Add, 
E^GIntamic Add, F^Phenylalanine, G=GIydne, H^Histidine, 
I-Isoleucine, K^Lysine, Lr=Leadne,M°»MethioDine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=^ryptophan, Y=Tyrosine, 
X^Unlinown, *=>Stop codon, A=possible nucleotide deletion, 
\Fpossible nucleotide insertion 










SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VWLVQLEREEEVTGPVIAPLFPQKREEGWWVV 

IGDAKSNSLISIKRLTLQQKAKVKLDFVAPATGG 

RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 

DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 

VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 

LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 

EKPQQHQKTKMIVLGFSNPINWVRTRIKAFLIWA 

YFDKEFSITEFSEGAKQAFAHVSKLLSQCKFDLL 

EELVAKEVLHALKEKVTSLPDNHKNALAANIDEI 

VFTSTGDISIYYDEKGRKFVNILMCFWYLTSANIP 

SETLRGASVFQVKLGNQNVETKQLLSASYEFQR 

EFTQGVKPDWTIARIEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

NSSVEAKDSGLESKKLPRSVKLEKSAPDTELVNV 

THLNTEVKNSSDTGKVKLDENSEKHLVKDLKAQ 

GTRDSKPlALKEErVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPPIPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAAIPHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDHGHGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITAIREIKILRQL 

IHRSVVNMKEIVTDKQDALDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDHIKSFMKQLMEGL 

EYCHKKNFLHRDIKCSNILLNNSGQIKLADFGLA 

RLYNSEESRPYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGCILGELFTKKPIFQANLELAQLEUSR 

LCGSPCPAVWPDVIKLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVVVEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTDLSIPQMAQLLMHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPVl 

LPSAEQTTLEASSTPADMQNEAVLLSQLMKTQE 

PAGSLEENNSDKNSGPQGPRRTPTMPQBEAAGRS 

NGGNAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EHLGDiaKDEDIKl,RVIGQDSSEIHFKVKMTTPLK 
KLKKSYCQRQGVPVNSLRFLFEGQRIADNHTPEE 
LGMEEEDVIEVYQEQIGGHSTV 


3623 


A 


2 


1544 


PPPAPGPDGLNEGCLHRLSMPHQRPRTCAMNPE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

Aa Ant aiMinA 

acid residne of 

peptide 

seqecnce 


Predicted end 
nucleotide 

location 
corresponding 
to last amino 
acid residue of 
pepKde 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 0=Aspartic Acid, 
CXSIutamie Add, f^Pbenylalanine, G=GlyciBe, H==Histidine, 
Msoleucine, K=Lysine, I^Leucine, M^^Methionine, 
N==A$paragine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unlinown, *=Stop codon,/=pos$ible nucleotide deletion, 
^possible nucleotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LSIPLHHAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISTVSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSGSFTLMRDEROLPAMNNLYSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRITAELKRYSIPQAIFA 

QRVLCRSQGTLSDLLRM>KPWSKLKSGRETFRR 

MWKWLQEPBFQRMSALRLAACKRKEQEPNKDR 

NNSQKKSRLVFTDLQRRTLFAIFKENKRPSKEMQ 

ITISQQLGLELTTVSNFFMNARRRSLEKWQDDLS 

TGGSSSTSSTCTKA 


3624 


A 


27 


2152 


SARKAEAATSGTAARDGSVGRNLVPPPSASAPK 

AEVESNEKDNRPEEEEQVIHEDDERPSEKNEFSR 

RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKIT 

AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 

AELKTRVEmCNKRHKTVLTELQAKIARLTKRF 

EAAKEDLKKRHEHPPNPPVSPGKTVNDVNSNNN 

MSYRNAGTVRQMLESKRNVSESAPPSFQTPVNT 

VSSTNLVTPPAVVSSQPKLQTPVTSGSLTATSVLP 

APNTATVVATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 

TASAAPLGTTLAVQAVPTAHSIVQATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PRIENQTNKTIDASVSKKAADSTSQCGKATGSDS 

SGVIDLTMDDEESGASQDPKKLMITPVSTMSSSQ 

PVSRPLQPIQPAPPLQPSGVPTSGPSQTTIHLLPTA 

PTTVNVTHKPVTQVTTRLPVPRAPANHQVVYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYVVNNGLTLGSTGPQLTVHHRPPQVHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAIVLVMECPGGGSKLCHC 


3625 


A 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQIT 

LQGSRRRQGRTAFPASGKKRETDYSDGDPLDVH 

KRLPSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 

ILKPFMLSIQREESTCTAIHTDIMDDWLDCAFTCG 

VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 

AVQINPKCFYTPKCHQDRNDLLNSALDIKEFFDH 

KNGTPFSCFYSPASQSEDVILIKKYDQMAIFHCLF 

WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTVV 

RDEVGGKVPYIEQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSVVEFSALSVSMACLSPSQLQKFQQDGFLVLEG" 

FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 

EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 

NFLVPPEKSINKIGHALHAHDPVFKSITHSFKVQT 

LARSLGLQMPVVVQSMYIFKQPHFGGEVSPHQD 

ASFLYTEPLGRVLGVWIAVEDATLENGCLWFBPG 

SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 

h Vr 1 PVQRGALYLIHGEVVHKSKQNLSDRSRQA 

YTFHLMEASGTTWSPENWLQPTAELPFPQLYT 


3627 


A 


231 


644 


mSSPRTORDHQELNLHTERDSRSQRAVLKIPRQ 



wo 01/57190 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A<°AIanine OCysteine, D^Aspartie Acid, 
E°Glntamic Add, F>Plienylalanine, G^Glycine, H^^Histidine, 
I=Isoleucine, K»Ly$ine, I^Leudne, M=Methionine, 
N==Asparaginc, P=Proline, Q=GIutamine, R<=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptoplian, V=<IVrosine, 
X=Unl(nown, *=Stop codon, /^possible nudeotide deletion, 
V=po$sible nudeotide insertion 










NPGIFYWIFLPSRSHSASHGSRQRQVSCQGTQDEI 
LKMRNTFAELKNSLEALSSRMDQAEERIGTQAG 
VQWRDHGSLQPQPPEFKQCFHLSLPSSWDYRAC 

LS 


3628 


A 


2 


810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 

DWLMGKSKAKPNGKKPAAEERKAYLEPEHTKA 

RITDFQFKELV\a.PREroLNEWLASNTTTFFHfflN 

LQYSTISEFCTGETCQTMAVCNTQYYWYDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPSSFESLVRKICRHLFHVLAHIYWAHFKETLA 

LELHGHLNTLYVHFELFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTNQHIIRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDRVLILERQGHDKD 

LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 

SSAATSTSLLSEIEQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAlRDRDE 

AIAKKNAVELELAKCRMDMMSLNSQLLDAIQQ 

KLNLSQQLEAWQDDMHRVIDRQLMDTHLKERS 

QPAAALCRGHSAGRGDEPSIAEGKRLFSFFm 


3630 


A 


423 


1 


PAKVLTLDmLSKTEGAQVDEPVVITPRAEDCGD 

WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 

ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 

AALDGGVASAASPESKPSPGTKGQLRGESDRSK 

QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGIKNGVHF 

LQLELINGRLSASLLHSHDTETRATMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPAEKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKVVCFNOHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKASVWQKDQLVTQLHWQENGPTFSSTP 

YRYQACRFGQVPDQPAGLRLFTVQIPHKRLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEWSCLDVSES 

GTFLGLGTVTGSVAIYIAFSLQCLYYVREAHGIV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLIIVnLLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 

RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 

TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 

CCHPTCCQNTCCRTTCCQPTCVASCCQPSCCSTP 

CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 

HPTCYQTICFRTTCCQPTCCQPTCCRNTSCQPTCC 

GSSCCQPCCHPTCCQTICRSTCCQPSCVTRCCSTP 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTT 

CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


GPEGYRGRRARHPSLGSTTGHCGGGRGAEGTGf" 
DPAAPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLALIMAYQ 
RAYPUSVTKLIYCSRTVPEIEKVIEELRKLLNFYE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lu iirsK aniino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acia rcsiuue oi 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteinc, INAspartic Acid, 
E>=Glutamic Acid, F^Phenylalanine, G^Glydne, H^^Histidine, 
Msoleucine, K=^Lysine, L^Leudne^ M^Methionine, 
N^^Asparagine, P^ProUne^ CHGlutamine, R^Arginlnc, S=Scrine, 
T=T1ireonine, V=Valinc, W^Tryptophan, Y^OVrosine, 
A— unKnown, —Slop coaoDi /spossiOK DDCieoiiae deiciioii, 
V=possible nudeotide insertton 










KQEGEKLPFLGLALSSRKNLCIHPEVTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAGIYNLDDLKALGRRQGWCPYFLA 

RYSILHANVWYSYHYLLDPKIADLVSKELARK 

AWVFDEAHNIDNVCIDSMSVNLTRRTLDRCQG 

NLETLQKTVLRIKETDEQRLRDEYRRLVEGLREA 

SAARETDAHLANPVLPDEVLQEAVPGSIRTAEHF 

LGFLRRLLEYVKWRLRVQHVVQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTniEPFDDRTPnANPIL 

HFSCMDASLAIKPVFERFQSVIITSGTLSPLDIYPK 

ELDFHPVTMATFTMTLARVCLCPMllGRGNDQVA 

ISSKFETREDIAVIKNYGNLLLEMSAWPDGIVAF 

FTSYQYMESTVASWYEQGILENIQRNKLLFIETQ 

DGAETSVALEKYQEACENGRGAILLSVARGKVS 

EGIDFVHHYGRAVIMFGVPYVYTQSRILKARLEY 

LRDQFQIRENDFLTFDAMRHAAQCVGRAIRGKT 

DYGLMVFADKRFARGDKRGKLPRWIQEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 

SLLSLEQLESEETLKRIEQIAQQL 


3634 


A 


159 


384 


LKMSSKTASTNNIAQARRTVQQLRLEASIERIKV 
SKASADLMSYCEEHARSDPLLIGEPTSENPFKDKK 
TCIIL ' 


3635 


A 


5 


409 


TELSQLEKAHPPADMGRRKSKRKPPPKKKMTGT 

LETQFTCPFCNHEKSCDVKMDRARMTGVISCTV 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
LCALVQGQSRPEEQVPPSDFCGVRRCRAGFQCQ 


3636 


A 


48 


282 


DHLKSCYQDSHEDPTKMKRFLFLLLTISLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGGIFLFFVANAI 
IHLFCFS 


3637 


A 


1 


1248 


ARAGSVVGSAAARGPPAGCRCERAARLPSSPAR 

RRRCDWVEDGAGRMEILMTVSKFASICTMGAN 

ASALEKEIGPEQFPVNEHYFGLVNFGNTCYCNSV 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHSIATQKKKVGVIPPKKFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADELQEERKQEKQNGRLPN 

GNIDNENNNSTPDPTWVHEIFQGTLTNETRCLTC 

EnSSKDEDFLDLSVDVEQNTSITHCLRGFSNTET 

LCSEYKYYCEECRSKQEAHKRMKVKKLPMILAL 

HLKRFKYMDQLHRYTKLSYRWFPLELRLFNTS 

GDATNPDRMYDLVAVWHCGSGPNRGHYIAIV 

KSHDFWLLFDDDIVEKIDAQAIEEFYGLTSDISKN 

SESGYILFYQSRD 


3638 


A 


11 


630 


PAGIPVSTISSDRRASTDLTRKMKPDETPMFDPNL 

LKEVDWSQNTATFSPAISPTHPGEGLVLRPLCTA 

DLNRGFFKVLGQLTETGWSPEQFMKSFEHMKK 

SGDYYVTVVEDVTLGQIVATATLUEHKFIHSCAK 

RGRVEDWVSDECRGKQLGNLLLSTLTLLSKKL 

NCYKTTLECLPQNVGFYKKFGYTVSEENYMCRR 

FLK 


3639 


A 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHSSPL 
LPHAMKSPFYRCQNTTSVEKGNSAVMGGVLFST 

GLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 

MLVCGLTVTDLLGKCLLSPVVLAAYAQNRSLRV 

LAPALDNSLCQAFAFFMSFFGLSSTLQLLAMALE 
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SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AlaDine C=Cysteine, INAspartic Acid, 
E=Glutaraic Acid, F==Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P==Proline, 0=Glutaniine, R-Arginine, SHSerine, 
T=Threonine, V=VaHne, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










cwlslghpffyrrhitlrlgalvapwsafslaf 
calpfmgfgkfvqycpgtwcfiqmvheegslsv 
lgysvlysslmallvlatvlcnlgamrnlyam 
hrrlqrhprsctrix:aepradgi^^ 

knrtseeaedlralrflsvisivdpwifiifrspvfr 
iffhkifmplryrsrcsnstnmessl 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEAIKLGSTAIGIQTSEGVCLAVEKRITSPLMEPS 

SIEKIVEIDAHIGCAMSGLIADAKTLIDKARVETQ 

NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 

GAMSRPFGVALLFGGVDEKGPQLFHMDPSGTFV 

SLIILKQVMEEKLNATNIELATVQPGQNFHMFTK 
EELEEVIKDI 


3641 


A 


2 


1254 


PTGQGGRRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

SWPSCLCHGLISFLGFLLLLVTFPISGWFALK3VPT 

YERMIVFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKDGAVLSVGADVQFRIWDP 

VLSVMTVKDLNTATRMTAQNAMTKALLKRPLR 

EIQMEKLKISDQLLLEINDVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPFLSEALVSQVGACYQFNV 

V L-iroKJ I v^o/i I rLiULM l i OivOiv V vrrlO V JrJL/lJiJrlJ V V 

VEMAEADLRALLCRELRPLGAYMSGRLKVKGD 
LAMAMKLEAVLRALK 


3642 


A 


1 


237 


DSGAADLERVTDYAEEKEIQSSNLETAMSVIGDR 
RSREQKAKQER 


3643 


A 


94 


541 


RKERRERRRRMEAWFVFSLLDCCALIFLSVYFII 
TLSDLECDYINARSCCSKLNKWVffELIGHTIVTV 

GVFDPTEIHNRGQLKSHMKEAMIKLGFHLLCFF 
MYLYSMILALIND 


3644 


A 


95 


2808 


TSCRHFPITSEDPLNYLLILTVERIYAYQALPLGFL 

FCSRDPVPEYLNHCGVKYVLISDRASFCALHIFFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGIPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLTLATPPPHAWEPGAAPAQQPG 

CLIAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGVVLYLCPE 

ALCGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GGCGWTFTTSYKLKRHLQSHDKLRPFGCPAEGC 

GKSFTTVYNLKAHMKGHEQENSFKCEVCEESFP 

TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 

ALFSHNRAHFREQELFSCSFPGCSKQYDKACRLK 

IHLRSHTGERPFLCDFDGCGWNFTSMSKLLRHKR 

KHDDDRRFMCPVEGCGKSFTRAEHLKGHSITHL 

STKPFVCPVAGCCARFSARSSLYIHSKKHLQDVD 
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SEQJD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acjd sequence (A^AIanine C=Cysteine, D=Aspartlc Acid, 
E=K3Iutamic Acid, F^Phenylalanine, G=Glycinc, H=Histidine, 
I=IsoIeucine, K=Lysine, L^Leucinc, M^Methionine, 
N==Asparagine, P=Proline, Q^GIutamine, R^Arginine, S»Serine, 
T=Threonine, V^Valine, W«Tryptophan, Y=Tyrosine, 
X-Unknomi, *=Stop codon, /^possible nucleotide deletion, 
X^possible nucleotide insertion 










TWKSRCPISSChnO-FTSKHSNIKTHMVKRHKVGQ 

DLLAQLEAANSLTPSSELTSQRQNDLSDAEIVSLF 

SDVPDSTSAALLDTALVNSGILTIDVASVSSTLAG 

HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF 

FGTAATGFQQSSLNMDEySSVSVGPLGSLDSLA 

MKNSSPEPQALTPSSKLTVDTDTLTPSSTLCENSV 

SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 

GNHGSQKERNLITVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTWCVICLEKPKYRCPACRV 

PYCSVVCFRKHKEQCNPETRPVEKKIRSALPTKT 

VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 

LGESATLRSLLLNPHLRQLMVNLDQGEDKAKLM 

RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A 


85 


1948 


ERGGGKAAAAAAAAAAARALAASGQDPRPHPR 

APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCMDLIAKHGAALQRSLTELDGLKIPSESG 

EKLKWNERATLFRITSNAMINACRDFLELAEfflS 

RKWQRALQYEQEQRVHLEETIEQLAKQHNSLER 

AFHSAPGRPANPSKSFIEGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSFITVITEAKEDSRKAEGSTGTSSA 

DWSSADNVLDGASLVPKGSSKVKRRVRIPNKPN 

YSLNLWSIMKNCIGRELSRIPMPVNFNEPLSMLQ 

RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHRIAKPFNPMLGETFELDRLDDMGLRS 

LCEQVSHHPPSAAHYVFSKHGWSLWQEITISSKF 

RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 

NIIVGKLWIDQSGDIEIVNHKTNDRCQLKFLPYSY 

FSKEAARKVTGVVSDSQGKAHYVLSGSWDEQM 

ECSKVMHSSPSSPSSDGKQKTVYQTLSAKLLWK 

KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 

RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 

RRRLEACGPGSSCSSEE 


3647 


A 


46 


5007 


PTGDACVSTSCELASALSHLDASHLTENLPKAAS 

ELGQQPMTELDSSSDLISSPGKKGAAHPDPSKTS 

VDTGQVSRPENPSQPASPRVTKCKARSPVRLPHE 

GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVA 

ALRGAGPGAEGMTPAGAVLPGDPLTSQEQRQGA 

PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 

APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 

SPVTDIDSFIKELDASAARSPSSQTGDSGSQEGSA 

QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 

GAPAYPQWASQPSVLDSINPDKHFTVNKNFLSN 

YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 

DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 

PSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPAS 

AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 

SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 

TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 

NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 

KNGESVLENLHISESQDLDDLLQKPKMIARRPIM 

AWFKEINKHNQGTHLRSKTEKEQPLMPARSPDS 

KIQMVSSSQKKGVTVPHSPPQPKTNLENKDLSKK 

SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 

APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 

QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

localioD 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 0=Aspartic Acid, 
E>K;intamic Acid, F^Phenylalanine, G^GIycine, H=Hi$tidine, 
Msoleucine, K°Lysioe, L^Leudne, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unluiown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










SGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMWSRF 

HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 

PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 

PRPTGEKGGNIMASDRLERTNQLKIVEISAEAVSE 

TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ 

VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 

SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSIPG 

GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 

PPHSLGRSRDSQVPVTSSWPEAKASRGGLPSLA 

NGQGIYSVKPLLDTSRNLPATDEGDIISVQETSCL 

VTDKIKVTRRHYCYEQNWPHESTSFFSVKQRIKS 

FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 

IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 

LPQMAKSPSIMTLTISRQNPPETSSKGSDSELKKS 

LGPLGIPTPTMTLASPVKRNKSSVRHTQPSPVSRS 

KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 

EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 

SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 

SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 

EDVCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 

RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 

GNVLKVLHQAQLHKDALVVIKKGMDQPRPSAR 

QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 

VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 

KGGAAEQAGIIEAGDEILAINGKPLVGLMHFDA 

WNIMKSVPEGPVQLLIRKHRNSS 


3648 


A 


337 


1564 


ksrlsvtlmpvqlsehpewnesmhslrisvgglp 

vlasmtkaadprfrprwkvvltffvgaailwll 
cshrpapgrppthnahnwrlgqapanwyndty 
plsppqrtpagiryriaviadldtesraqeentwf 
tylkkgyltfsdsgdkvavewdkdhgvleshl 
aekgrgmelsdlivfngklysvddrtgvVyqie 
gskavpwvilsdgdgtvekgfkaewlavkder 

LYVGGLGKEWTTTTGDVVNENPEWVKVVGYK 

GSVDHENWVSNYNALRAAAGIQPPGYLIHESAC 

WSDTLQRWFFLPRRASQERYSEKDDERKGANLL 

LSASPDFGDIAVSHVGAVVPTHGFSSFKFEPNTDD 

QnVALKSEEDSGRVASYIMAFTLDGRFLLPETKI 

GSVKYEGIEFI 


3649 


A 


1 


775 


PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 
QFKSIQHHLRTAQEHDKRDPVVAYYCRLYAMQ 

TGMKIDSKTPECRKFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTASLLIDVITVFGELTDENVKHRKY 

ARWKATYIHNCLKNGETPQAGPVGIEEDNDIEEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

QIPPGAHAPANTPAEVPHSTGVAK 


3650 


A 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLLLL 

LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 

APRPCFLRDWELQVHFKIHGQGKKNLHGDGLAI 

WYTKDRMQPGPVFGNMDKFVGLGVFVDTYPNE 

EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 

GGCTAIVRM^HYDTFLVmYVKRHLTIMMDIDGK 

HEWRDCIEVPGVRLPRGYYFGTSSITGDLSDNHD 

VISLKLFELTVERTPEEEKLHRDVFLPSVDNMKL 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nudeotide 

location 

corresponding 

to iirst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
localioD 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D=Aspartic Acid, 
E^'Glatamic Acid, F^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIencine, K=Lysine, L^Leucine, M=lVIethionine, 
N=Asparagine, P=ProIine, QMSlutamine, R=Arginine, S=Serine, 
T<=Tlireonine, V=Valine, W=Tryptoplian, Y=Tyrosine, 
X'Unlcnown, *=Stop codon, /=possible nucleotide deletion, 
Vpossible nucleotide insertion 










PEMTAPLPPLSGLALFLIVFFSLVFSVFAIVIGIILY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 

KFKLYLTIILILISFTCRFLLNSRVTDAAFNFLLVW 

YYCTLTIRESDLINNGSRIKGWWVFHHYVSTFLSG 

VMLTWPDGLMYQKFRNQFLSFSMYQSFVQFLQ 

YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

EWQVLMCGFPFLLLFLGNFFTTLRVVHHKFHSQ 

RHGSKKD 


3652 


A 


640 


164 


VTTSCnPFAFGLGVRASERLAEIDMPYLLKYQPM 

MQTIGQKYCMDPAVIAGVLSRKSPGDKILVNMG 

DRTSMVQDPGSQAPTSWISESQVFQTTEVLTTRI 

TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 

QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEWLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEWK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3654 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEWLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 

AFTVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3655 


A 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAHIMNSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQNISWQRPKDIINNPLFIMDGISPTDICQGILGDC 

WLLAAIGSLTTCPKLLYRVVPRGQSFKKNYAGIF 

HFQIWQFGQWVNVWDDRLPTKNDKLVFVHST 

ERSEFWSALLEKAYAKLSGSYEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL 

MGCSIEVTSDSELESMTDKMLVRGHAYSVTGLQ 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

EWEEVASDIQMQLLHKTEDGEFWMSYQDFLNN 

FTLLEICNLTPDTLSGDYKSYWHTTFYEGSWRTG 

SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 

GNVWCTCLVALMQKNWRHARQQGAQLQTIGF 

VLYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEIF 

TNSREVSSQLRLPPGEYniPSTFEPHRDADFLLRV 

FTEKHSESWELDEVNYAEQLQEEKVSEDDMDQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanlne C=Cysteine, D^Aspartic Acid, 
E=Glutamic Add, F^Plienylalanlne, G=Glycine, B^Bistidine, 
Msolcuclne, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
\ppossible nucleotide insertion 










DFLHLFKIVAGEGmGVYELQRIX^IRMAIKFKS 

FKTKGFGIJ)ACRCMINUV1DKDGSGKLGLLEFKI 

LWKia.KKWMDIFRECDQDHSGTLNSYEMRLVIE 

KAGIKLNNKVMQVLVARYADDDLIIDFDSFISCF 

LRLKTMFTFFLTMDPKNTGHICLSLEQVLGEGW 

EGICRIAPACPSTPPPPSSDVPGPASCPRUFPPWDL 

LPVSTVAADDHVGIEAL 


3656 


A 


3 


174 


PLCTHYLLPELPEKSSRTSPRSRPCa^MLSGDPHLP 
QPLCHCLDHCPCCFSGKRLVA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYIKSPAPCQ 

TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 

CSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 

GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 

GIIPMKSRSPALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPIDVGCQPVAEANAASMCLLANVAHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCHIPGNIGIC 

GAYGKNTLNGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRTIE 

ELQQKILCSKAENARLJVQIDNAKLAADDFRIKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVKILRSQLGEKFRIEL 

DIEPTIDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 


710 


CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNT 

SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKD 

LTKPVVTISDEPDILYKRLSVLVKGHDKAVLDSY 

EYFAVLAAKELGISDCVHEPPRKIERFTLLQSVHI 

YKKHRVQYEMRTLYRCLELEHLTGSTADVYLEY 

IQRNLPEGVAMEVTKFCFFIFLDTIRTVTRTHQGA 

NLGNnRRKRRKQVKPQGGHFCLNLK 


3661 


A 


2 


370 


DVSVAASOTVYRNPTKMSCQQNQQQCQPPPKC 
PIPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPHPNPQKMLKKPLSAVTWLCfflVAFVSHP 

AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 

VANLSSLLSELNKKQERDWVSWMQVMELESN 

SKRMESRLTDAESKYSEMNNQIDIMQLQAAQTV 

TQTSAGKETSPLRERGVPPHLQHCFYIPPDDFLGS 

PELEVFCDMETSGGGWTIIQRRKSGLVSFYRDW 

KQYKQGFGSIRGDFWLGNEHIHRLSRQPTRLRVE 

MEDWEGNLRYAEYSHFVLGNELNSYRLFLGNY 

TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 

QLRKGGYWYNCCTDSNLNGVYYRLGEHNKHLD 

GITWYGWHGSTYSLKRVENIKIRPEDFKP 
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PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine C=Cysteinc, D»Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, U=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M^^Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R»Arglnine, S=Serinc, 
T=Tlireonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=StoD codon. ^Dosslble nucleotidi* Hpli»finn 
^Fpossible nucleotide insertion 


3663 


A 


64 


1456 


LSSAKETLAQlvrWTVWNMEDLDLEYAKTDrNC 

GTDLMFYffiMDPPALPPKPPKPTTVANNGMNNN 

MSLQDAEWYWGDISREEVNEKLRDTADGTFLV 

RDASTKMHGDYTLTLRKGGNNKLIKIFHRDGKY 

GFSDPLTFSS WELINHYKNESLAQYNPKLDVKL 

LYPVSKYQQDQWKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTAIEAFNETK 

EFEEQCQTQERYSKEYIEKFKREGNEKEIQRIMHN 

YDKLKSRISEIIDSRRRLEEDLKKQAAEYREIDKR 

MNSIKPDLIQLRKTRDQYLMWLTQKGVRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGKuRDGTFLVRESSKQGCYAC 

SVWDGEVKHCVINKTATGYGFAEPYNLYSSLK 

ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWVVSVPfflSARSCPDPLLS 

RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 

QVDVPTLTGAFGa,AAHVPTLQVLRPGLWVHA 

EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 

MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 

lEANEALVKALE 


3665 


A 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 

RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

HNCBCKVSNEEKPKVAIGEECRADEQAFLVALYK 

YMKERKTPIERIPYLGFKQINLWTMFQAAQKLG 

GYETITARRQWKHIYDELGGNPGSTSAATCTRR 

HYERLILPYERFIKGEEDKPLPPIKPRKQENSSQE 

NENKTKVSGTKJRIKHEIPKSKKEKENAPKPQDAA 

EVSSEQEKEQETLISQKSIPEPLPAADMKKKIEGY 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYPGI 

KARITQRALDYGVQAGMKMIEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSNIKISAFSFPNTSLAF 

VPGVGIKALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPILKNLNEMLCPIIASEVKALNANLSTLE 

VLTKIDNYTLLDYSLISSPEITENYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLYIGIAEYFFKS 

ASFAHFTAGVFNVTLSTEEISNHFVQNSQGLGNV 

LSRIAEIYILSQPFMVRIMATEPPIINLQPGNFTLDI 

PASIMMLTQPKNSTVETIVSMDFVASTSVGLVIL 

GQRLVCSLSLNRFRLALPESNRSNIEVLRFENILSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSDIEV 

LEGFLLISTDLKYETSSKQQPSFHVWEGLNLISRQ 

WKOKiAF 


3667 


A 


1 


181 


FRGRLGSGRNGGGSMNAPPAFESFLLFEGEKITIN ~ 
KDTKVPNACLFTINKEDHTLGNnK 


■J DUO 


A 




431 


VAGEAVPFFPMMYSEPLKPSYLALVLWYFLLTG 
YCITKPEVIFKffiQGEEPWILEKGFPSQCHPAKYL 
WCLHD 


3669 


A 


458 


1056 


MYNSQHRSAISCIRTVWRTEGLGAFYRSYTTQLT 
MNIPFQSIHFrrYEFLQEQVNPHRTYNPQSHnSGG 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine OCysteine, D=A$partic Acid, 
E=GIntaraie Acid, F^PIienylalanine, G=Glycine, H=Histidine, 
t=IsoIeucine, K=Ly$ine, L^Leudne, M^Metliionine, 
N==Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Tlireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unlinown, *=Stop codon, /^possible nucleotide deletion, 
^^ssible nucleotide insertion 










LAGALAAAATIPLDVCKTLLNTQENVALSLANIS 
GRLSGMANAFRTVYQLNGLAGYFKGIQARVIYQ 

MPSTAISWSVYEFFKYFLTKRQLENRAPY 


3670 


A 


145 


298 


RNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


ILKVAKKERTMSSLPVPYKLPVSLSVGSCVUKGT 

PIHSFINDPQLQVDFYTDMDEDSDIAFRFRVHFG 

NHVVMNRREFGIWMLEETTDYVPFEDGKQFELC 

lYVHYNEYEIKVNGHTHLRALSHRIPPSFVEDGC 

KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

VILRDKIRFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSVRQLALLHFRNAITLSVKLED 

ALARAHARVPPAIVQMLLVLQGVHESRGVTEDY 

LRLETLVQKWSPYLGTYGLHSSEGPFTHSCILEK 

RLLRRSRSGDVLAKNPVVRSKSYNTPLLNPVQE 

HEAEGAAAGGTSIRRHSVSEMTSCPEPQGFSDPP 

GQGPTGITRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGEhaEDIPKEVLMDC 

AHLVKANSI(XiCKMNNVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3674 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSI(K}CK3V1N^^VNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3675 


A 


921 


1321 


VTLAKMRVfflSSCLKVQEQMANCPKFVPVVPTS 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRWCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMISRYlltKAWQSI^LKGITKHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKLSVHTKSLQEECQQWT 

ASFPHLRILGRQIITPSEGYRLYPRSPSAVSASYET 

TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 

FCSMERDEEDSirVSEGIIEEYLAFDHIDIEEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKHJVLAYVFD 

SVWCKWSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVLSELHPLVLPRVPQSKVLYITSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

D1I)DKIXMRPGSSTILSTRNWPNEIAVEFSTSSLS 

YTVQSTORRNPPPRTLHPISTSHSCAETPRSVEEIL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nudeotlde 

locatioB 

corresponding 

lu iirsi aiuinu 
acid residae of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
9au rcsiune oi 
peptide 
sequence 


Ammo acid sequence (A^AIanlne C=Cysteine, D^Aspartic Acid, 
E=Glutamic Add, F^Pbcnylalanine, G=Glycine, H^Histidine, 
I=Iso)eucine, K=Lysine, lA=Leuclne, M=Metliiooiiie,> 
N=Asparagine, P=Proline, Q^GIutamine, R=Arglnine, S=Serine, 
TBTbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unl{no>vn, *=Stop codon,/=possiUe nucleotide deletion, 
\ppossible nucleotide bisertion 










RGARVPVAPDSLSSPSPTPLSRNNLLPPIGTAEVE 
HVSTVGPQRQMKPHGDSSRAQSAWDEPNYQQ 

PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 
HQARPGRGSAGPQLHGSTKSQSGGRPVSRTRQG 


3677 


A 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAIYSWGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VHNPGLALLHLLLLYGLWSTALIWHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRDSLCPVHQPQPT 
EKSD 


3678 


A 


20 


1508 


RGKAEFFLAMAGTNALLMLENFIDGKFLPCSSYI 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDBPRSVQNFRFFASSSLHHTSE 

CTQMDHLGCMHYTVRAPVGVAGLISPWNLPLY 

LLTWKIAPAMAAGNTVIAKPSELTSVTAWMLCK 

LLDKAGVPPGVVNIVFGTGPRVGEALVSHPEVPL 

ISFTGSQPTAERITQLSAPHCKKLSLELGGKNPAn 

FEDANLDECIPATVRSSFANQGEICLCTSRIFVQK 

SIYSEFLKRFVEATRKWKVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEIFGPVTCV 

VPFDSEEEVIERANNVKYGLAATVWSSNVGRVH 

RVAKKLQSGLVWTNCWLIRELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKTITVKH 


3679 


A 


1862 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEIEAIINSLP 

TKKIPGPDRFTAKFYQRYKEELSNLIHYLGLSHH 

LLALNFnVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSVVYIHGGGWALASAKIRY 

YDELCTAMAEELNAVIVSIEYRLVPKVYFPEQIH 

DWRATKYFLKPEVLQKYMVDPGRICISGDSAG 

GNLAAALGQQFTQDASLKNKLKLQALIYPVLQA 

LDFNTPSYQQNVNTPILPRYVMVKYWVDYFKG 

NYDFVQAMIVNNHTSLDVEEAAAVRARLNWTS 

LLPASFTKNYKPWQTTGNARIVQELPQLLDARS 

APLIADQAVLQLLPKTYILTCEHDVLRDDGIMYA 

KRLESAGVEVTLDHFEDGFHGCMIFTSWPTNFSV 

GIRTRNSYIKWLDQNL 


3680 


A 


249 


2146 


RSWGAPWFWRMRLLRRRHMPLRLAMVGCAFV 

LFLFLLHRDVSSREEATEKPWLKSLVSRKDHVLD 

LMLEAMNNLRDSMPKLQIRAPEAQQTLFSINQSC 

LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 

SKWTPLETQEKEEGYKKHCFNAFASDRISLQRSL 

GPDTRPPECVDQKFRRCPPLATTSVnVFHNEAWS 

TLLRTVYSVLHTTPAILLKEIILVDDASTmiLKE 

KLEQYVKQLQWRWRQEERKGLITARLLGASV 

AQAEVLTFLDAHCECFHGWLEPLLARIAEDKTV 

VVSPDIVTIDLNTFEFAKPVQRGRVHSRGNFDWS 

LTFGWETLPPHEKQRRKDETYPIKSPTFAGGLFSI 

SKSYFEHIGTYDNQMEIWGGENVEMSFRVWQC 

GGQLEIIPCSVVGHVFRTKSPHTFPKGTSVIARNQ 

VRLAEVWMDSYKKIFYRRNLQAAKMAQEKSFG 

DISERLQLREQLHCHNFSWYLHNVYPEMFVPDL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first nmino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino'acid sequence (A=Alanine C=Cysteine, 0=Aspartic Acid, 
E^GIutamic Add, F^Pbenylalanine, G=Glydne, H'^Histidine, 
I=Iso)eocioe, K^Lysine, L=Leucine, M=MetliioDine, 
N=Asparagine, P=Proline, Q==Glutaniine, R=Arginine, S=Serine, 
T=Threonlne, V=VaIine, W=Tryptoplian, y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V»possible nudeotide insertion 










TPTFYGAIKNLGTNQCLDVGENNRGGKPLIMYS 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHVSKG 

ALGLGSCHFTGKNSQVPKDEEWELAQDQLIRNS 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTUCSQMTQEASDEAEDMKEAMNRMIDELN 

KQVSELSQLYKEAQAELEDYRKRKSLEDVTAEY 

IHKAEHEKLMQLTOVSRAKAEDALSEMKSQYSK 

VLNELTQLKQLVDAQKENSVSITEHLQVITTLRT 

AAKEMEEKISNLKEHLASKEVEVAKLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 

ESVKEKEKVHSEVVQIRSEVSQVICREKENIQTLL 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 

LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 

SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 

VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 

KNQSQKK 


3682 


A 


447 


1024 


AQALTAGRQLALAAPFIAPISPISLPRLNPPSQSW 

NSTPFFKVKLPPQKEVITSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 

QSPEAVRAVGKLSYNQIWGEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 


LEIKQEEKFVGQCIKEELMHGECVKEEKDFLKKE 

rVDDTKVKEEPPINHPVGCKRKLAMSRCETCGTE 

EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

DAFLKRPISNKYMYFMKNRARRQGINLKLLPNG 

FTKRKENSTFFDKKKQQFCWHVKLQFPQSQA\ST 

*KKRVPDDKTINEILKPY1DPEKSDPV1RQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYEIDPYKSLLD 

NLRNKVIIEYPTLHWLKGSNNDMKVLHQVKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RHAGPPET/PVTLPSSWPWSSPWERQCPMH\L*AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAW 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDGSH*HHCAAHRRPVTRRQAAH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

♦GGDLTPVPDGPHDCPRDVQGIPGAGGGSQLAPC 

CPPFPAAPVSVQGTQGLGPKNVLH*QWEGIRWQ 

KEPE/PGPPPEVELKRGAKCRIGDHGLGAVLGQG 

EYAS*SPSIPW*ASSSACPPLHPTP/rVYTQSPAAA 

PGWTRPPSP/PPPGLYPGP/PASHAPGVRGGISHQL 

YSLP*LCRECCSCP/PPPPAHGGRCPSLLPPEALAK 

LLL 


3685 


A 


101 


438 


AWVLQCKINTELQTEWMLKSMVLWLGEQVQS 
LQLQQQLHCHFNHTHICVTNLEYN\KEYPWDLV 
KAHLQGASTSNITFDIGELQKKMLDLNKQTQEFQ 
PSL*AWTEFQQGLE 


3686 


A 


105 


845 


VSDWKNQLVEVQCRQDGCDAVENVHQMFMF 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPSADMLVHDFDDERTLEEEEMMEGETNFSSEI 
EDLAREGDMPIHBLLSLYGYGSTVRLPEEDEEEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nncleolide 

location 

corresponding 

fn firci' amino 
Iv III 91 nllllllV 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


Amino acid sequence (A«Alanine C'^Cysteine, D^Aspartic Acid, 
E^GIutamic Acid, F=i^henylaianine, G^GIycine, H=Hi5tidine, 
I»Isoleucine, K^^Lysine, Lr^Leudne, M^Methionine, 
N»Asparagine, P^ProIine, Q=Kylutamine, R=Arginine, S=Serine, 
T==T!ireonine, V=Valinc, W»Tryptophan, Y=Tyrosine, 
A— uiijuio>Ynj "^[op couoDy possivie nucicoiiue Qeietiony 
V^sdble nucleotide insertion 










EEEEEGEDDEDADNDDNSGCSGENKEENIKDSS 
GQEDETQSSNDDPSQSVASQDAQEIIRPRRCKYF 
DTNSEVEEESEEDEDYIP/SIISFFQSSDGI*SSSSSE 
DWKKEIMVGS 


3687 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADnSTVEFN 

HTGELLATGDKGGRWIFQREPESKNAPHSQGE 

YDWSTFQSHEPEFDYLKSLEIEEKINKIKWLPQQ 

NAAHSLLSTNDKTIKLWKITERDKRPEGYNLKDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRjRIFA 

NGHTYHINSISVNSDCETYMSADDLRINLWHLAI 

TDRSFTP\NrVDIKPANMEDLTEVITASEFHPHHC 

NLFVYSSSKGSLRLCDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEnS\SVSDVKFSHSDRYMLTR\DYLT 

VKVWDLNMEARPIETYQVHDYLRSKLCSLYEND 

CIFDKFECAWNGSDR/nMTGAYNNFFRMFDRNT 

KRDVTLEASRGSSKPRAVL 


3688 


A 


1 


401 


KKVPGRLSEMSFSLNFTLPANTTSSPVT\DCGPSL 
GLAAGIPLLVATALLVALLFTLIHRRRSSIEAMEE 
SDRPCEISEIDDNPKISENPRRSPTHEKNTMGAQE 
AHIYVKTVAGSEEPVHDRYRPTIEMERRR 


3689 


A 


698 


889 


GRVLVHCAMGVSRSATLVLAFLMIYENMTLVEA 
IPDGAGPPQISALTQAFVRQLQVLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3691 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 


PLVRRLLRQTLRRVGGARAVREAVMRAVLTWR 

DKAEHCINDIAFKPDGTQLILAAGSRLLVYDTSD 

GTLLQPLKGHKDTVYCVAYAKDGBCRFASGSAD 

KSVUWTSKLEGELKYTHNDAIQCVSYNPITHQLA 

SCSSSDFGLWSPEQKSVSKHKSSSKnCCSWTNDG 

QYLALGMFNGnSIKNKNGEEKVKIERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIQ 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDBLAVADWG\QKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTICGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYWGGCQDGTI 

SFYQLIFSTVHGLYKDRYAYRDSMTDVIVQHLIT 

EQKVRIKCKELVKKIAIYRNRLAIQLPEKILIYELY 

SEDLSDMHYRVKEKIIKKFECNLLVVCANHIILC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILKIFVDNLFAIVLLKQATAV 

RCIJ5MSASRKKLAVVDENDTCLVYDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFVVGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRKLFKEAYQIACLGVTDTDWRELA 

MEALEGLDFETAKKERKKRGETNNDLFLADVFS 

YQGKFHEAAKLYKRSGHENLALEMYTDLCMFE 

YAKDFLGSGDPKETKMLITKQADWARNIKEPKA 

AVEMYISAGEHVKAIEICGDHGWVDMLE)IARK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKSLVQLHVETQRWDEAFALGEKHPEFKDDIY 

MPYAQWLAENDRFEEAQKAFHKAGRQREAVQV 

LEQLTNNAVAESRFNDAAYYYWMLSMQCLDIA 


3693 


A 


3 


1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTfflG 
GWRHHRDHTAIDEWDFNPSKFLIYTCLLLFSVLL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nudeotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D°Aspartic Add, 
E=Glutaniic Acid, F-Phenyialanine, G^GIycine, H<=Histidine, 
Msoleucine, K==Ly$ine, l>Lettdne, M=Methionine, 
N=Asparagine, P^Proline, Q=Giutaniine, R^Arginine, S=Serine, 
T=Tlireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Uolcnown, *=Stop codon,A=possibie nudeotide deletion, 
>Fpossible nucleotide insertion 










PLRLDGUQWSYWAVFAPIWLWKLLWAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGIHLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AACVWGFRHDRSLELEDLCSVNILQFIFIALKLDRI 

IHWPWLWFVPLWILMSFLCLWLYYIVWSLLFL 

RSLDVVAEQRRTIWTMAISWITrVVPLLTFEVLL 

VHRLDGHNTFSYVSIFVPLWLSLLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTT 


3696 


A 


456 


733 


LSAALWEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
HXGGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


VWL*TLS*HTCALMTVCRSCLVKYLEENNTCPT 

CRIVIHQSHPLQYIGHDRTMQDIVYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETCSAKQHLDS 
HRNGETKADDS»IKEAAE 


3698 


A 


1 


572 


KQCGIPHEVVRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 

NYYRGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKKEDGEGNVWIAKSSAGAKVWVQW*M 

TDLEEEIDIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 
HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 

PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 
GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 
AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

KMHFVPWLARPBFPPWDRGYKDPRFYRSPPLHE 

HPLYKDQACYIFHHRCRLLEGVKQALWLTKTKL 

IBGLPEKVLSLVDDPRNHIENQDECVLNVISHARL 

WQTTEEIPKRETYCPVIVDNLIQLCKSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKNHVLETFYPISPIIDLHECN 

lYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYG>JDAKV 

LEQPWVQSVGTDGRVFHFLVFQLNTTDLDSNE 

GVKNLAWVDSDQLLYQHFWCLPVKKRVWEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


AVTLCGPBAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDVTKIRFQLQHERLSRSDPSAK 
YHGILQASRQILQEEGPTAFWKGHVPAQILSIGY 
GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEEFQEDTVRSPFLYNKDVNGK 
WLWKGDVALLNCTAIVNTSNESLTDKNPVSESl 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFIIHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lU Iliat dlHinU 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
aciu icsiuuc u] 

peptide 
sequence 


Amino acid sequence (A»Alanine CK:ysteine, D>AsparHc Acid, 
E-GIutamic Add, J^Pbenybtlanine, G'KSIycine, H-HistidiDe, 
fslsolencine, K^Lysine, l^Leudne, M^Methionine, 
N«=Asparagine, P^Proiine, Q»Glutaniine, R=Arginine, S=Serine, 
'MTbreonine, V=Valine, W»Tryptopfaan, Y=Tyroslne, 
X=Unluiown, *=Stop codon,A=possibIe nudeotide deletion, 
V=possible nucleotide insertion 










KEQSMSSVGFCVINSAKRGYPLKDATHIALRTVR 
RFLEIHGETIEKW 


3703 


A 


128 


1255 


SLGPSPKSATIPCCGDTMAPEEDAGGEALGGSFW 

EAGNYRRTVQRVEDGHRLCGDLVSCFQERARIE 

KAYAQQLADWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVEASKKSYHAARKDEKTAQTRESHAKADSA 

VSQEQLRKLQERVERCAKEAEKTKAQYEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGIEAASDE 

EDLRWWRSTHGPGMAMNWPQFEEWSLDTQRTI 

SRKEKGGRSPDEVTLTSrVPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 

WLNIKECSVGEHTFEDLGLCPGRNQREKKRSYK 

DFLREEEKIAAQVRNSSKKKLKDSE 


3705 


A 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLRI 

DVSRKKKILKAYDEDEDEDLYPDIHPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLANMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAIC 

VVCRESRSHKQHSVLPLEEWQEYKAKLQGHVE 

PLRKHLEAVQKMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAGAAASRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDIKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDAIVRKMSR2S4FCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204 


1996 


SRERQTTWMDHNFAPAPPEMQSHGAPGPGTSFS 

HSHVLGRPIRPSRLPGGGSPLTPVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETGIALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRVSSPGSPPVTLVPGGRVH 

SEGPGNPGLTKSNRMLATEKPLVSSYLALPFQSR 

LAQSAPVLAEPGSLGQGHLVSVTDHMPTRASPQ 

KGKPRARGIPRPRGRLQRANTTVNLTAMDTRTD 

AARHLATMATNRPSLAINLATPNTSQLDTGTEFP 

ALDIKLGTARDLSSVGTVKSGKTVNLATAGTKP 

GTAMNLTWGTTKPGMVMDLIASEPDKLGKAM 

ATRSTAKPDMTTEGIAMDSATSDPVKPDTITATV 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSVVPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPASLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSINSNLLGYIGIDTIIEQMRKKTMKTGFDFNIM 

WGTEGCGAAAGLVAGSTKDPISFPQ 


3707 


A 


3 


549 


SSSISRDFLGQAACASGTMLRWLRDFVLPTAACQ 

DAEQPMRYETLFQALDRNGDGVVDIGELQEGLR 

NLGIPLGQDAEEKIFTTGDVNKDGKLDFEEFMKY 

LKDHEKKMKLAFKSLDKIWDGKIEASEIVQSLQ 

TLGLTISEQQAELILQSIDVDGTMTVDWNEWRD 

YJpLrNPVTDIEEIIR 


3708 


A 


1 


1866 


EFRGAGRANMLAPRGAAVLLLHLVLQRWLAAG 
AQATPQVFDLLPSSSQRLNPGALLPVLTDPALND 
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S£Qn> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lo iirsi aniino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
BciQ rcsiuue 01 
peptide 
sequeDce 


Amino acid sequence (A'Alaoine CK^ysteine, D°<Aspartic Acid, 
EsGlutamic Add, F^PIienylalanine, G=Glycine, HoHistidine, 
I=Isoleucine, K=Lysine, D=Lencine, M^MeUiionine, 
N=Asparagine, P=ProIine, Q=GlutaDiine, R=Arginine, S=Serine, 
ToTlireonine, V=Valine, W=Ti7ptophaii, Y-Tyrosine, 
X=Uoluiown, *=Stop codon, ^possible nucleotide deletion, 
\ppos$ibIe nucleotide insertion 










LYVISTFKLQTKSSATIFGLYSSTDNSKYFEFTVM 

GRLSKAILRYLKNDGKVHLVVFNNLQLADGRRH 

RILLRLSNLQRGAGSLELYLDCIQVDSVHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLVVRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNTITECQAC 

GPLKFQSPTPSTVVPPASPAPPTRPPRRCPSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDIDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQIRGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGYICGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGDACDEDADGDGILNEQDNCVLIHNV 

DQRNSDKDIFGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNILDNCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNYIY 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKKENKSLKRDTKAIIDTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 

EFELRPQVFSIRG 


3711 


A 


3 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRSIHVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKLKNKRRRSLARPHDFFDAQTLDAIR 
HRAICFNLSAHIESLGKGHSVVFHSTVSILLFFQIK 
YKTLQKNISTIISKSLKI 


3712 


A 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRIEEACEMYTRAANMFKMAKNWSAA 
GNAFCQAAKLHMQLQSKHDSATSFVDAGNAYK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 

SVSLSPRRSRLLVLRCGLRKNPERPSSSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 

LWAAALGHWSGKVMSRRAPGSRLSSGGGGGG 

TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 

FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 

YLLRRITRENDRDRRLATVKQLKEFIQQPENKLV 

LVKQLDILAAVHDVLNER 


3714 


A 


237 


458 


DFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 

QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 

DIGFKL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 

EAWLFTQALKLNPQDHRLFGNRSFCHERLGQP 

AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 

RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 

QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^^Alanine OCysteine, D^^Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, GM^lycine, H=Histidine, 
I'^lsoleucine, K=Lysine, L^Leucine, M=MethioQine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Argimne, S^Serine, - 
T=Tlireonine, V==Valine, W=Tryptophan, Y=Tyrosine, 
X=Unl(nown, *=Stop codon, /^possible nucleotide deletion, 
V==Dossiblf ntirleotid^ insertion 










PRSTALRSPGLSPLLH 


3716 


A 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAMDS 

VPLISPLDISQLQPPLPDQWIKTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 

RRRRRPGLGALAAGVPAMAESVERLQQRVQELE 

RELAQERSLQVPRSGDGGGGRVRIEKMSSEWD 

SNPYSRLMALKRMGIVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDEKKSYRKLALKYHPDKNPD 

NPEAADKFKEINNAHAILTDATKRMYDKYGSLG 

LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEBTEFY 

VSPEDLEAQLQSDEREATDTPIVIQPASATEP 


3719 


A 


2 


2173 


SGGVRMGSRADGPRTSGHVTGKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSVVDPLSSVLDGTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSWG 

SDFEPWTNKRGEILARYTTTEKLSINLFMGSEKG 

KAGTATLAMSEKVRTRLEELDDFEEGSQKELLN 

LTQQDYVNRIEELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFKIASIRELIPRFYVEASILKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVQN 

QLWQGVELPSYLPLYPPAMDWIFQCISYHAPEA 

LLTEMMERCKKLGNNALLLNSVMSAFRAEFIAT 

RSMDHGMIKECDESGFPKHLLFRSLGLNLALAD 

PPESDRLQILNEAWKVITKLKNPQDYINCAEVWV 

EYTCKHFTKREAmrVLADVIKHMTPDRAFEDSY 

PQLQLHKKVIAHFHDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKC1\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNALTLEDEKRMLSYLINGFIKMVSF 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

LAMETOKVMKGNHSRKTAAFVRSWGAYWFITIP 

SLAGIFTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSFYISKTYCSWFSNLISGSL 

ADFNSKGTRDYSPRQMAVRE/KVFDVIIRCFKRH 

GAEVIDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCSIGGSCTMIGIMMPECHCSLHMTG 
PRCEEHVFILQQPGHIASILIPLLVLLLLALVAGVV 
FWHKRRVQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


ZIH 


A 


75 


722 


MELVAGCYEQVLFGFAVHPEPEACGDHEQWTL 

VADFTHHAHTASLSAVAVNSRFVVTGSKDEnm 

YDMKKKIEHGALVHHSGTITCLKFYGNRHLISGA 

EDGLICIWDAKKWECLKSIKAHKGQVTFLSIHPS 

GKLALSVGTDKTLRTWNLVEGRSAFIKNIKQNA 

HIVEWSPRGEQYVVnQNKIDIYQLDTASISGTITN 

EKRISSVKFLSES 


5123 


A 


110 


316 


MELSDNRRSGGLEGLAEKCPNLTYLNLSGNKIK 
DLSTVEALVSGTVLSLDLLFLVKFSEICLCLLISI 


3724 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nncleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=<>lntamic Acid, P=PlieDylalanine, G=Glycine, H=Histidine, 
I^lsoleucine, K=Lysine, L^Leucine, M==Methionine, 
N=Asparagine, P=Proline, Q=Glatamine, R^Arginine, S=Serine, 
T=Tlireonine, V=VaIine, W=TryptophaD, Y=Tyrosine, 
X^UnknowD, *=^top codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 

VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3726 


A 


1 


433 


SSDDRSLFRKLKLNYAIFDEGHMLKNMGSIRYQ 

HLMTINANNRLLLTGTPVQNNLLELMSLLNFVM 

PHMFSSSTSEIRRMFSSKTKSADEQSIYEKERIAH 

AKQIIKPFILRRVKEEVLKQLPPKKDRIELCAMSE 

KQEQLYLG 


3727 


A 


6 


383 


RIPRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSRIDLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRHIKTGEPFVFNYREHLHRWNQKRY 
EALGEIITKYVYELLEKDCNSKKVS 


3728 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHSA'TPERLVRSRSSXDIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKPCKLRLALCSADSVAFPVLTV 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

HEQLQDAQlAffiRSVMNRIFKLAFYPNQDGDlLR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLFGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Giutamic Acid, F=PhenylaIanine, G=Glycine, H-Histfdine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R==Argimne, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, """^Stop codon» /—possible nucleotide deletion, 
\»possible nucleotide insertion 










EVMGDGESAHDSPRDEALQNISADDLPDSASQA 
AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 
HSTKNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 
KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 
RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 
DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 
LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 
EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 
DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 
WSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 
A N bDb V Fu ADDr V P VL VF VLIKANPPCLLSTV 
QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 
RK 


3730 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHSA'TPERLVRSRSSVDIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFYSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEfflQRLSKVVTANHRALQlPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCE.RMCST1MNLL 

aLANbUbVPuADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3731 


A 


1 


1305 


VNTAMHEAKLMEECDELVEnQQRKQMIAVKIK 

ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 

ILKENDQARFLQSAKNIAERVAMATASSQVLIPDI 

NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSIR 

EELCTASHDTITVHWISDDEFSISSYELQYTIFTGQ 

ANFISLYNSVDSWMIVPNIKQNHYTVHGLQSGTR 

YIFIVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 

HKKLKISNDGLQMEKDESSLKKSHTPERFSGTGC 

YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 

PKNEWIGKNASSWVFSRCNSNFVVRHNNKEML 

VDVFrHLKKLGVLLDYDNY/NMLSFi^ 

LHTFDVTFULPVCPTFTIWNKSLMILSGLPAPDFI 

DYPERQECNCRPQESPYVSGMKTCH 


3732 


A 


127 


2832 


LGQRLSLWRPSLKRRLGKRLSLGLRERMMSLW 
WS/GPKVRTOATTGARPKTETKSVPA ARPKTF A n 

T» \M A A^ T A^ A A A VJi^AVA A^ A 1. XV.O V X rt/^XVA Jrtw Jl d/\\J 

AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKAIPGARPKDEAQAWAQS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nudeotfde 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, O^Asparlic Acid, 
£=Glntamic Acid, F=PI)enylalaiiine, G^GIycine, H=Mistidine, 
l=IsoIeucine, K<=Lysine, I^Leucine, M=Metl)ionine, 
N=Asparagine,P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptoplian, y=Tyrosine, 
X=Unl(nown, *=Slop codon,/=possible nucleotide deletion, 
V'possible nucleotide insertion 


- 








EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACLWIEN*SMWM/PETFPGTQGQKGIQPWFG 

PGEETNMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

M'RSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWVLPGEEANMDSGTETKKILILPWKLRA 

QKDVDSDRVKQEPRFEEEVIIGSWFWAEKEASLE 

GGASAICESEPGTEEGAIGGSAYWAEEKSSLGAV 

AREEAKPESEEEAIFGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELNASSRPQTWDEVTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

KIRDPFIHEISKIAMGMRSASQFTRDFKDSGWS 

LIETIXNYPSSRVRTSFLENMIHMAPPYPNLNMIE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHT\LIAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFNIEETN 

DNIQIVIKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTtAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADGIPEGW 


3733 


A 


2 


3274 


DVPLIRIEEDTGEIFTTGARroREKLCAGIPRDEHC 

FYEVEVAILPDEIFRLVKIRFLtEDINDNAPLFPAT 

VINISIPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNBFGLDVIETPGGDKMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTAELQVSVTDTNDN 

HPVFKETEIEVSIPENAPVGTSVTQLHATDADIGE 

NAKIHFSFSl^VSMARRLFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDNVPSIDIRYIVNPVNDTVVLSENIPLNTKIALIT 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYAIKLLA\ADAGKPPLNQSAM 

LFIKVKDENDNAPVFTQSFVTVSIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLWVKKLDREKEDKYLFTILAKDNGVPPLTS 

NVTVFVSniXJl^NSPVFTHNEYNFYVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVKPNISFDREKQESYTFYVKAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTVVFQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FALDQETGNITLMEKCDVTDLGLHRVLVKAMDL 

GQPDSLFSVVIVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSPTSDYVKILVAAVAGTITV 

WVIFITAWRCRQAPHLKAAQKNMQNSEWATP 

WENRQMIMNIKKKKKKKKHSPKIULLNVVTIEE 

TKADDVDSDGNRVILDLPIDLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHHUQELPLDNTFVACDSISNCSSSSSDPYSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAI 

LTSSLMELLLCLMVAAFLPLELRPLGQQNVMSW 

EQEAKILLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPIPVRPFmSIQ 

LLQDDGEHCGTKQGFQPAVQLGLLPHKTLK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locatloii 

corrcspoodibg 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C^Cysteine, INAspartic Acid, 
j&Kslutamie Add, F=Pbenyialanine, G=Glycine, H-Histfdine, 
I=IsDleucine, K=Lysine, L^Leuune, M=Metliionlne, 
N^Asparagine, P=Proline, Q=Glutaniine, R=Arginine, S=Serine, 
ToTbreonine, V=Valine, 'W=Tryptophan, Y=TyrosiDe, 
X=°Unknown, *=Stop codon, /^possible nucleotide deletion, 
V'possible nudeotide insertion 


3734 


A 


1 


840 


GTRPGHLPAPSDGFCV/HL*SIPSWGSF*GESL/EM 

QLITSLGLQEFDIARNVLELIYAQTLVWIGIFFCPL 

LPHQMIMLFIMFYSKNISLMMNFQPPSKAWRAS 

QMMTFFIFLLFFPSFTGVLCTLAITIWRLKPSADC 

GPFRGLPLFIHSIYSWBDTLSTRPGYLWVVWIYRN 

LIGSVHFFFILTLIVLnTYLYWQITEGRKIMIRLLH 

EQIIhneGKDKMFLIEKLlKLQDMEKKANPSSLVLE 

RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 

A 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCVIFSHFPFIFN 

NLSKIKLLHTDTLLKIESKKHKAYLRSAAIEEERE 

SEFALRPTFDLTVRRNHLIEDVLNQLSQFENEDL 

RKELWVSFSGEIGYDLGGSAnKKEIFYCLFAEMIQ 

PEYGMFMY 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAVVQLPKNGPIYDWWNSSSTEFCA 

VYGFMPAKATIFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQPAD/IMKVWNVKNYKLI 

SKPVASDSTYFAWCPDGEHILTATCAPRLRVNN 

GYKIWHYTGSILHKYDVPSNAELWQVSWQPFLD 

GIFPAKHTYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSKLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEEDKKIKNLKKKLKAIEQLKEQAA 

TGKQLEKNQLEKIQKETALLQELEDLELGI 


3737 


A 


3190 


664 


vamgtpraqhppppqllflillscpwiqglplkee 
eilpepgsetptvasealaellhgallrrgpemg 

YLPGPPLGPEGGEEETTTTirnnVTTTVTSPVLC 

nnnisegegyvespdlgspvsrtlglldctysihv 

ypgygieiqvqtlnlsqeeellvlagggspglap 

rllanssmlgegqvlrsptnrlllhfqsprvprg 

ggfrihyqayllscgfpprpahgdvsvtdlhpgg 

tatfhcdsgyqlqgeetliclngtrpswngetps 

cmascggtihnatlgrivspepggavgpnltcr 

wvieaaegrrlhlhfervsldedndrlmvrsgg 

splspviydsdmddvpergusdaqslyvellset 

panplllslreeafeedrcfapflahgnvtttdpe 

yrpgalatfsclpgyaleppgppnaiecvdpteph 

wndtepackamcggelsepagvvlspdwpqsy 

spgqdcvwgvhvqeekrillqveilnvregdml 

tlfdgdgpsarvlaqlrgpqprrrllssgpdltl 

qfqappgppnpglgqgfvlhfkevprndtcpelp 

ppewgwrtashgdlirgtvltyqcepgyellgs 

diltcqwdlswsaappacqkimtcadpgeiang 

hrtasdagfpvgshvqyrclpgyslegaamltc 

ysrdtgtpkwsdrvpkcalkyepclnpgvpeng 

yqtlykhhyqageslrffcyegfeligevtitcv 

pghpsqwtsqpplckvtqttdpsrqleggnlal 

abllplglvivlgsgvyiyytklqgkslfgfsgsh 

syspitvesdfsnplyeagdtreyevsi 


3738 


A 


3190 


664 


vamgtpraqhppppqllflillscpwiqglplkee 

eilpepgsetptvasealaellhgallrrgpemg 

YLPGPPLGPEGGEEE I'll IIITTTTVTTTVTSPVLC 
NNNlSEGEGYVESPDLGSPVSRTLGLLDCTYSmV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide . 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D^Aspartic Acid« 
E^GIotamic Acid, F'=Phenylalanine, G'=Glycine, H^Histidine» 
I=Iso!eucine, K=Lysine, L^'Leudne, M^Methionine, 
N=Asparagme, P=ProIine, Q^GIutamine, R=Arginine, S=Serine, 
T=Thrconine, V= Valine, AV=Tryptophan, Y=Tyrosine, 
XoUnknown, *=Stop codon, A=possible nucleotide deletion, 
V=pos$ible nudeotkle insertion 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTTHNATLGRTVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGWLSPDWPQSY 

SPGQDCVWGVHVQEEmLLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3739 


A 


734 


445 


LLEPEPAEEYTEQSEVEST/EGMILPCCLYFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY 


3740 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAVVLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGBLINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL. 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARIPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPfflVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNLIRNHTGSLAVANNNPTITVADSLSCPVM 

QNVQPPKSSPWSTVLSGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDBEEEEEDEEAGVDSSSTTSSASPMPNS 

YDALEGGSYPDMLSSSASSPAPDPAPEPDPASAP 

APASAPAPVVPQPSKMAKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to ilrst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
correspooding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 0»Aspartic Acid» 
£=Glutamic Acid, F=PhenyIalanine, G-Glycine, H^Histidine, 
Msoleucine, K=Lysine, Lr=Leudne» M'^Methionine, 
N=Asparagine, P=Proline, 0=GIutamine, R=Arginine, S=Serine, 
T»Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-unknown, *=Stop codon,/=pos$ible nucleotide deletion, 
V>po$sible nucleotide insertion 










IGGLSLQSSPQPESLRPVNLTQERNILPMTPVWAP 

VPNLNADLKKLNCSPDSFRCTLTNIPQTQALLNK 

AKLPLGLLLHPFRDLTQLPVITSNTIVRCRSCRTYI 

NP\FVSFIDQRR*KCNLCYRVNDVPEEFMYNPLT 

RSYGEPHKRPEVQNSVTVEFIASSDYMLRPPQPAV 

YLFVLDVSHNAVEAGYLTI/LWCQSLLEVNLDKLP 

G\DSRT\RIGFMTFD\STYSFLQFTQEGLSQPQMLI 

VSDIDDVFLPTPDSLLVNLYESKELIKDLLNALPN 

MFTNTRETHSALGPALQAAFKLMSPTGGRVSVF 

QTQLPSLGAGLLQSREDPNQRSSTKVVQHLGPAT 

DFYKKLALDCSGQQTAVDLFLLSSQYSDLASLA 

CMSKYSAGCIYYYPSFHYTHNPSQAEKLQKDLK 

RYLTTUaOFEAVMRmCTKGLSMHTFHGNFFVRS 

TDLLSLANINPDAGFAVQLSIEESLTDTSLVCFQT 

ALLYTSSKGERRIRVHTLCLPVVSSLSDVYAGVD 

VQAAICLLANMAVDRSVSSSLSDARDALVNAVV 

DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 

LKQKAFRTGTSTRLDDRVYAMCQIKSQPLVHLM 

KMIHPNLYRIDRLTDEGAVHVNDRIVPQPPLQKL 

SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 

DVLGYTNFASIPQKMTHLPELDILSSERARSFIT 

WLRDSRPLSPILHTVKDESPAKAEFFQHLIEDRTE 

AAFSYYEFLLHVQQQICK 


3742 


A 


934 


68 


SMLASQGVLLHPYGVPMTVPAAPYLPGLIQGNQE 

AAAAPDTMAQPYASAQFAPPQNGIPAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFR\FRDPDLRQMF\GQFGK1LD 

VEIIFNERGSKGFGFVTFENSADADRAREKVLHGT 

VV\EGRKI\EV]WTATARVMTNKKTVNPYTNGWK 

LNPVVGAVYSPEFYAGTVLLCQANQEGSSMYSA 

PSTDFRGAKLHTSRPLLSGS 


3743 


A 


3 


1456 


QFQQAWMQNKVPIPAPNEVLMDRKEDIKLEEKK 

KTQAEIEQEMATLQYTNPQLLEQLKIERLAQKQV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQIPQGF/PTA 

PS1SADANEHGS\KGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGfflGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 

QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 

GAQGRIPPLNPGQGPGPNKVS/ERGAPPRHEGRA 

PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


pltgrkcpgwthsgsrrspriaeevpgfpkraea 

srqfsetadrlellrravmaaarattpadgeep 

apeaealaaarerssrflsglelvkqgaearvfr 

grfqgr!aavikhrfpkgyrhpalearlgrrrtv 

qearallrcrragisapvvffvdyasnclymeei 

egsvtvrdmfsplavrlkktpqglsnlaktigqvl 

armhdedlihgdlttsnmllkppleqlnivlidf 

GLSHSALPEDKGVDLYVLEKAFLSTHPNTETVFE 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glntamic Acid, F=PbenylaIanine, G=Glycine, H=Histidlne, 
I=Isoleucine, K=Lysine, l^Leucine, M=Methionine, 
N=A$paragine, P=Proline, Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosiiie, 
X=Unknown, *=^top codon, /possible nucleotide deletion, 
^possible nucleotide insertion 










AFLKSYSTSSKKARPVLKKLDEVRLRGKKRSNTV 

G 


3745 


A 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTLFNLLWLA 

LACSPVHTTLSKSDAKKAASKTLLEKSQFSDKPV 

QDRGLWTDLKAESVVLEHRSYCSAKARDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 

QLKRRGRBMFEVTGLHDVDQGWMRAVRKHAK 

GL\P*CLGSCLRTGLTMISG/YVLDSEDEIEELSKT 

WQVAKNQHFDGFWEVWNQLLSQKRVGLIHM 

LTHLAEALHQARLLALLVIPPAITPGTDQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQVLDPKSKWRSKILLGLNFYGMDYA 

TSKDAREPVVGARYIQTLKDHRPRMVWDSQVSE 

JtlrjPiiiJUiaKaOKHVVrYlT^LKSLQVRLELAI^ 

VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 


3746 


A 


1 


898 


IDRAAECRTKPLPMAVSIRGNADSrVACLVLMVL 

YLKKRLVACAAVFYGFAVHMKIYPETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLGIA 

AFLPQLILLSAVSFAYYRDLVFCWFLHTSIFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAVVL 

LMLWFIGQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLINCSILIQIISHYKEEPLTERIKYD 


3747 


A 


1 


2325 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRKMTRAWCPDLKAVWKIKELPLKKDFCE 

GKLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKNGIWEN 

NSDLGSAGHCVAKPDLVSLLEQEKEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTORTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHNKTLSKERERTYNKSGRWFYLDDSEEKVH 

NRDSIKNFQKSSVVIKQTGIYAGKKLFKChfECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW 

RYYHTGEKPFDCIDCGKAFSDfflGLNQHRRmTG 

EKPYKCDVCHKSFNRYGSSLTVHQRIHTGEKPYE 

CDVCRKAFSHHASL'nQ\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFSIS 

SQLATHQRJHTGEKPYECKVCSKAFTQKAHLAQ 

HQKTHTGEKPYECKECGKAFSQTTHLIQHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

OHLNQHKRVH 1 0£RS YNYKiCbRKVFRQTAtlLA 

HHQRIHTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP 


3748 


A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 

GNSGIGKATALEIAKRGGTVHLVCRDQAPAEDA 

RGEIIRE\SGNQ>nFLfflVDLSDPKK[WKFVENFKQ 

i2«rxpuLn V V iNfN/\VJV.*ivi V iNjrkivCt/\rusjViVjLi^rx!rJ^^ 

CQYSGVCITLTTRPDPLCWRKNTDPRVmVSSG 

GMLVQKLNNQ*SPVRKNTIWMGTMVYAQNKVS 



wo 01/57190 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tA fil*Qt nmSnn 

MV 11191 dlUiUV 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


Amino acid sequence (A^AIanine OCystetne, INAspartic Acid, 
£F=Glutamic Acid, F=PbenyIalanine, G^Gtycine, H=Histidine, 
I-Isoleucine, K^Lysine, I^Leucine, M^Methionine, 
N^Asparagine, P»Proline, Q^GIutamine, R°Arginine, S=^erine, 
T^Threonine, V°Valine,1V=Tryptopban, Y°Tyrosine, 
•A~viiiinown> ^oiop couony /=possiDie nucieouQe deletion^ 
V'possible nucleotide insertton 










ERQQVVLTVERWGPRAPG\IHFSSMHPGWA\DTPG 
VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQA'nRQRLSffVMVLTLDPTRD\QCFGDR 

FSRLLLDEFLGYDDILVMSSVKGLAENEENKGFLR 

NATVSGEHYRFVXSMWMAR'RSYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVFIVDLLQMLEMNMAIA 

FPAAPLLTVILALVGMEAIMSEFFNDTTTAFYIILI 

VWLADQYDAICCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLFIQHSMIYFFHHYE 

LPAILQHVRIQ\EMLLQAPTLGPGTPTA\LPDDMN 

NNSGAPATAPVDSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAAUT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSWLELLQALKLKSPLPDTNLL 

LLVQFICADAGTKLAESTILSKQMIASVPGCGTA 

ANffiCVRQYmVLDFMXADMHTLTKLKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFIECVSHIRLL 

SWLLLGSLTHNAVC/LKWPPLPGLPIPLDAGSHV 

ADHLrVILIGFPEQSKTSVL\HMCSLFHAF\SLAQL 

WDSLLARQSGRW 


3751 


A 


431 


2 


AFTRKCEETAFIVPQCEIIPTEAWCRRIPTGSSLER 

NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 

QLIAAKFGFAALGI/QTEVDIMSHAT*AVFEIPEKS 

RL\PQNCTPVDMKIEFGVHVTSKEILTDVIbNDS* 

RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCINTASMPMISVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARSSLHGISQWKDHV 

TKPTAMAQGRVAHLIEWKGWSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEQFAIAEAKLRA 

WSSVDGEDSTDDSYDEDFAGGMDTDMAGQLPL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLA\PSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGSWERQRQASDLASS 

GWSLDEDEAEPEEQ 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAAALIEGSATEVYAG 

EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 

YGRTTRPDGSREEGKYKRNRLVHGGRVRSLLPL 

ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 

AARAADALLKAVAASSVAEKAVEAARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRPPACRSPLP 

PGGDQGPFSSPKAWPEEWGGAGAQAEELAGYE 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEPIAMLVLRGSSSROPD 

AuUL. 1 riiiL,ulirAA 1 bKr AljrCjAANPLV VGA VAL 

LDLSLAFLFSQLLT 


3754 


A 


2 


3338 


SSLLEKMTSSDKDFRF^4ATSDLMSELQKDSIQLD~ 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

begmoing 

nucleotide 

location 

corresponding 

tn fircf omS nn 
w iirsi aimiiu 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

aciii r Caitiuc III 

peptide 
sequence 


Amino acid sequence (A«Alanine C=Cysteine» INAspartic Acid, 
J&=GlutaDiic Add, F^Pbeoylaianlne, G^KxIyclne, H^Histidine, 
I=Isoleucine, K^Lysine, I/=Leucine, M=Methionine, 
N=Asparagine, P^ProIine, Q^Glutamine, R-Arginine, S=Serine, 
Iv^Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
A^uDKDowiii — oiop coaoDf /^possiDie niicieooiic delenoD) 
^'possible nucleotide iaserfion 










EDSERKWKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

WKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

lULGDDLEPTLLLLLDRLKNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKUSLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 

EDVRAAASYALGRVGAGSLPDFLPFLLEQEEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETKIRRDLIRB 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNETVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQia)STSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDEURESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYUCHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

WKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHEASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

UILLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 



wo 
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SEQID 
NO: 


Method 


Predicted 

beginniDg 

nucleotide 

locatioii 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, I)=Aspartic Acid, 
E=Glntamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=I$oleucine, K=Lysine, L=Leucine, M^Methionine^ 
N=Asparagine, P=Proline, Q=GIntamine, R=Arginine, S»Serine, 
T^lireonine, V=Valine, W=Tryptoplian, Y=Tyrosine, 
X=lInknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nncleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQILGRIMITLITEQLQK 

QTLDELKCTRFSISLPLPDHADISNCGNSFQLVSE 

GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 

TT\HRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 

KRHCRSLSVPVDLSRWQPVWKPAPSKLWTPIKH 

RGSGGGGGPQVPHQSPPKRVSSL/SVPPSSQCLFS 

MCPSSHTLQPSFLQPGPGP\DSSRPCAASPQSGSW 

ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 

PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 

KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 

TAREGSSISPPWFMACSPPPLSASCSPTGGSSQVL 

SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 

NLIEEN 


3757 


A 


413 


1 


PKPMLQQDFT/SLPDQGLDHIAE/NSYFDARSLCA 
AELVCKEWQQVTSE*MLWKKLIERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFHRSLYPOI 
QV1ET1ESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 

TRRPSLMAGRQHGWSAQQSATVA>JPVPGANPD 

LLPHFLGEPEDVYIVKNKPVLLVCKAVPATQIFF 

KCNGEWVRQVDHVIERSTDGSSGLPTMEVRINV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

YIRIAYLRKNFEQEPLAKEVSLEQGA^LPCRPPEGI 

PPAE 


3759 


A 


1 


561 


ADDTLHLWNLRQKRPAILHSLKFCRERVTFCHLP 

FQSKWLYVGTERGhHHIVm'ESFTLSGYVIMWN 

KAIELSSKSHPGPWffiSDNPMDEGKLLIGFESGT 

VVLWDLKSKKADYRYTYDEAIHSVAWHHEGKQ 

FICSHSDGTLTIWNVRSPAKPVQTITPHGKQLKD 

GKKPEPCKPBLKVEFXTTR 


3760 


A 


1 


824 


LPACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRWLLYDEHGERRDKFSTKPADMKYGRKS 

YMVKGMAFSPDSTKIAIGQTDNHYVYKIGEDWG 

DKKVICNKFIQTVKFRPVPGTLG*TNIYQYIYL*IQ 

PGVAFLTSECDFSYCKDGASWLFMVICCLP*SPA 

VSFPIGD*\SAVTCLQWPAEYIIVFGLAEGKVRLS 

NTKTNKSSTTYGTESYVVSLTTNCSGKGILSGHA 

DGYQR 


3761 


A 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSRKVF 
QLLPSFPTLTRSKSHESQLGNRIDDVSSMRFDLSH 
GSPQMVRRDIGLSVTHRFSTKSWLSQVCHVCQK 
SMIFGVKCKHCRLKCHNKCTKEAPACRISFLPLT 
RLRRTESVPSDINNPVDRAAEPHFGTLPKALTKK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
seqnence 


Amino acid sequence (A=Alanine C^Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Pbenylalanine, G=Glycine, H=Histidine, 
l^'Isoleucine, K=Lysine, L=Leucine, M=Metliionine, 
N=Asparagine, P=Proline, Q=Glutamine, R°Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptoplian, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V^ssible nucleotide insertion 










EHPPAMNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPP\NPSP\GQRVDSRFNFPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISRKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENVVLFMGACMNPPHLAIITSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEinCGMGYL 

HAKGIVHKDLKSRNVFYDNG\KWITDFGLF\GIS 

GWP\EGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPS\FSLLMDMLEKLPKLNRRLS 

HPGHF*KSADINSSKVVPRFBRFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHYITFLCnvrVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAVVLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQWTFANPQV 

KTLFDEG WHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRNPLNLFRGAEYNRYTWVTGREPLTYYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

KNPQARISAAHEALEINECATAYILLAEEEATnA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQ\TRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSLILPPEHILKRGDSEAIAYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEWNPK 

KKMKKKKYVNSGTVTLLSFAVESECTFLDYIKG 

GTQINFTVAIDFTASNGNPSQSTSLHYMSPYQLN 

AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGIDGILEAYHRSLRT 

VQLYGPTNFAPVVTHVARNAAAVQDGSQYSVL 

LnTDGVISDMAQTKEAIVNG\SKLPMSIIIVGVGQ 

AEFNAMVELDGDDVRISSRGKLAERDIVQFVPFR 

DYVDRTGNHVLSMARLARDVLAEffDQLVSYM 

KAQGIRPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine C=Cysteine, D=Aspartic Acid» 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, a=Histidine, 
Wsoleucinc, K-Lysine, L^Leucine, M=MctliioDine, 
N=Asparagine, P=Proline, Q^GIutamine, R»Arginine, S=Serine, 
T=Threonine, V=VaIine, W-Tryptophan, Y-Tyrosine, 
X'^Unknown, *=Stop codon»/=possible nucleotide deletion, 
\Fpossible nucleotide insertion 










KNFDSAKVPSDEYCPACKEKGKLKALKTYRISFQ 

ESFLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTR>mAIDGGKV 

LNSKHNGEVYDETSSNLPDSSGQQNPIRTADSLE 

RNEILEADWDMATTKDPATVDVSGTGRPSPQN 

EGCTSKLEMPLESKCTSFPQALCVQWKNAYALC 

WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL 

TKYNQANTLLYTSQLSGVKDGDCKKLTSEIFAEI 

ETCLNEVRDEEFISLQPQLRCTLGDMESPVFAFPL 

LLKLETHIEKLFLYSFSWDFECSQCGHQYQNRH 

MKSLVTFTNVIPEWHPLNAAHFGPCNNCNSKSQI 

RKMVLEKVSPIFMLHFVEGLPQNDLQHYAFHFE 

GCLYQITSVIQYRANNHFITWILDADGSWLECDD 

LKGPCSERHKKFEVPASEIHIVIWERKISQVTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTHPKDISVAPRTLSQDTAVTHGDHLLSG 

PKGLVDNILPLTLEETIQKTASVSQLNSEAFL\LEN 

KPVAEOTGn.KTNTLLSQESLMASSVSAPCNEKLI 

QDQFVDISFPSQVVNTNMQSVQLNTEDTVNTKS 

VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEQ 

LKPERVTSQVSl^KKKETTADSQTTTSKSLQNQS 

LKENQKKPFVGSWVKGLISRGASFMPLCVSAHN 

RNTITDLQPSVKGVNNFGGFKTKGINQKASHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVLEKSGSTSCGAQLNHSSYGNGISSANHEDLV 

EGQIHKLRLKLRKiaKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCESIEDLLNELPYPIDIA 

NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 

LSENGEGDFRYLGMGDSHIPPPVPSEFNDVSQNT 

HLRQDH^^YCSPTKKNPCEVQPDSLTNNACVRTL 

NLESPMKTDIFDEFFSSSALNALANDTLDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQIVYRNVMLEWKMLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDIKMEGMAR>roLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 

ECGKFFSWRSNLTRHQLIHTGmCPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA^HSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLWHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

VsaAi.lVHQKIHTObKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQThfHIRENAY 


3767 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL 
EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 
FKDKQSCDKMEGMARNDLWYLSLEEVWKCRD 
QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 
KYGGNCLLPAOT VT RFYFHKRn«iHTK<il KWni V 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 
DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

DQcIeotide 

location 

corresponding 

lU lllal ainillO 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acio resifiue oi 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Asparlic Acid, 
E=GIutaniic Acid, F^PIienylalanine, G=Glycine, H=Histidine, 
l=bolencine, K^Lysine, l/=Leudne, MHtf etbionine, 
N^Asparagine, I^ProUne, Q^GIntamine, R^Aiginine, S=Serioe, 
T-Tlireoniiie, V=Valine, W°°Tryptopban, Y=Tynk$ine, 
X=Unlniown, '■'Stop codon, ^possible nncleotide delcHon, 
^possible nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA^HSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIYHQRfflTGEKPYECCQCGKAFIRKNDHK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVimNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SmKMSRKISKESKKVNISSSLESEDISLETTVPTD 

DISSSEEREGKVRITRQLIERKELLHNIQLLKIELS 

QKTMMIDNLKVDYLTKIEELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMETILLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYIK 

LKAFPEDQLSIPEYVSVRFYELVNPLRKEICELQV 

KKNILAEELSTNKNQLKQLTETYEEDRKNYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVIELRRKHEILEASHMIQTKERSELSK 

EVVTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQEIDQLRNASREMY 

ERENRKLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETAR1«ILTQCQLECEKYQKKLEVLTKE 

FYSLQASSEKRTTELQAQNSEHQARLDIYEKLEK 

ELDEIIMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYLffiSVRQ 

RDSKIDSLTESIAQL/ERKDVSNLNKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKILAAILH 

LGNUCFVVDGDTPLIENGKVVSnAELLSTKTDM 

VEKALLYRTVATGRDnOKQHTEQEASYGRDAF 

AKAIYERLFCWrVTRINDIIEVKNYDTTIHGKNTV 

IGVLDIYGFEIFDNNSFEQFCINYCNEKLQQLFIQL 

VLKQEQEEYQREGffWKHIDYFNNQIIVDLVEQQ 

HKGHAILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFSSRKLCASDKILEFDRDFRIRHYAGDWYS 

VIGFroKNKDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFKNSMIALVDNLASK 

EPYYVRCKPNDKKSPQIFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

HDLPSDKEAVKKLIERCGFQDDVAYGKTKIFIRT 

PRTLFTLEELRAQMLIRIVLFLQKVWRGTLARMR 

YKRTKAALTIIRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKHVKWPSPPKVLRRFEEALQTIFNRWR 

ASQLDCSBPASDLPQVRAKVAAVEMLKGQRADL 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRAIFVTDRH 

LYKMDPTKQYKVMKTIPLYNLTGLSVSNGKDQL 

WFHTKDNKDLIVCLFSKQPTHESRIGELWGVLV 

nhfksekrhlqvxnvtnpvqcslhgkkctvsve 

1 KLN t^Pt^PDFTKNRSGFILS VPGN 


3770 


A 


3 


6276 


hkvaapdvvvptldtvrheallytwlaehkpl 
vlcgppgsgktmtlfsalralpdmewglnfss 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nudeotide 

locatfon 

corresponding 

to first sDiino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutaniic Acid, F-^lienylalanitte, GHJIydne, H=Histidine, 
I=Isolendnc, K=Lysine, I^Leudne, IVt^Metbionine, 
N=Asparagine, P=PraIine, Q=Glutamiae, R'^Arginine, S=Serine, 
T=Tlireonine, V=ValiDe, W=Tryptoplian, Y=Tyrosine, 
X^Unlmown, *=Stop codon, A^possible nudeotide deletion, 
V=possil>le nucleotide insertion 










ATTPELLLKTFDHYCEYRRTPNGVVLAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGRKPLS 

HRFLRHVPVVYVDYPGPASLTQIYGTFNRAMLR 

LIPSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH 

YIYSPREMTRWVRGIFEALRPLETLPVEGLIRIWA 

HEALRLFQDRLVEDEERRWtDENIDTVALKHFP 

NIDREKAMSRPILYSNWLSKDYIPVDQEELRDYV 

KARLKVFYEEELDVPLVLFNEVLDHVLRIDRIFR 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYQ 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEKIAFIM 

DESNVLDSGFLERMNTLLANGEVPGLFEGDEYA 

TLMTQCKEGAQKEGLMLDSHEELYKWFTSQVm. 

NLHVVFTMNPSSEGLKDRAATSPALFNRCVLNW 

FGDWSTEALYQVGKEFTSKMDLEKPNYIVPDYM 

PVVYDKLPQPPSHREAIVNSCVFVHQTLHQANA 

RLAKRGGRTMAITPRHYLDFINHYANLFHEKRSE 

LEEQQMHLNVGLRKIKETVDQVEELRRDLRIKS 

QELEVKNAAANDKLKKMVKDQQEAEKKKVMS 

QEIQEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSIKKQIILVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSnMRENFIPTIVNFSAEEIS 

DAIREKMKKNYMSNPSYNYEIVNRASLACGPMV 

KWAIAQLNYADMLKRVEPLRNELQKLEDDAKD 

NQQKANEVEQMIRDLEASIARYKEEYAVLISEAQ 

AIKADLAAVEAKVNRSTALLKSLSAERERWEKT 

SETFKNQMSTIAGDCLLSAAFIAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTDIARTEYLSNADER 

LRWQASSLPADDLCTENAIMLKRFNRYPLIIDPS 

GQATEFIMNEYKDRKITRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

UTLGDQDIDLSPSFVIFLSTRDPTVEFPPDLCSRV 

TFVNFTVTRSSLQSQCLNEVLKAERPDVDEKRSD 

LLKLQGEFQLRLRQLEKSLLQALNEVKGRILDDD 

TIITTLENLKREAAEVTRKVEETDIVMQEVETVS 

QQYLPLSTACSSIYFTMESLKQIHFLYQYSLQFFL 

DIYHNVLYENPNLKGVTDHTQRLSIITKDLFQVA 

FNRVARGMLHQDHITFAMLLARIKLKGTVGEPT 

YDAEFQHFLRGNEIYLSAGSTPRIQGLTVEQAEA 

WRLSCLPAFKDLIAKVQADEQFGIWLDSSSPEQ 

TVPYLWSEETPATPIGQAIHRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQIVGTEVKP 

NTPVLMCSVPGYDASGHVEDLAAEQNTQITSIAI 

GSAEGFNQADKAINTAVKSGRWVMLKNVHLAP 

GWLMQLEKKLHSLQPHACFRLFLTMEINPKVPV 

M.LRAGRIFVFEPPPGVKANMLRTFSSIPVSR1CK 

SPNERARLYFLLAWFHAIIQERLRYAPLGWSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQNISPDKIP 

WSALKTLMAQSIYGGRVDNEFDQRLLNTFLERL 

FTTRSFDSEFKLACKVDGHKDIQMPDGIRREEFV 

QWVELLPDTQTPSWLGLPNNAERVLLTTQGVD 

MISKMLKMQMLEDEDDLAYAETEKKTRTDSTS 

DGRPVAWMRTLHTTASNWLHLIPQTLSHLKRTVE 

NIKDPLFRFFE\REVKMGAKLLQ\DVRQDLADV\V 

QVaEGKKKQTNYLRTLI\NELV\KGILP\RSWSHY 



wo 01/57190 
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S£Q1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

(V 11191 (tlUIMv 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

auu rcsiuuc III 

peptide 
sequence 


Amino acid sequence (A<=AIanine C=Cysteine, D=Aspartic Acid, 
X^GIutamic Acid, F^Pbenylalanine, G^GIycine, H^Histidine, 
I=IsoleuciDC, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamiDe, R^Arginine, S^^Serine, 
T'-'Tbreonine, V=Valine, W=Tryptopiian, Y=Tyrosine, 
X=Unl(nown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










TyPAG\MTVIQWGVPISARRI\KQLQNISL\AAASG 

GAKELKNIHVCLGGLFVPEAYTTATRQYVAQAN 

SWSLEELCLEVNVTTSQGATLDACSFGVTGLKL 

QGATCNNNKLSLSNAISTALPLTQLRWVKQTNT 

EKKASWTLPVYLhTETRADLlFTVDFEIATKEDPR 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSSnACYNELIQIEHGEVRS 
QFKLRACNSVFTALDHCHEAIEITSDDHVIQYVN 
PAFERMMGYHKGELLGKELADLPKSDKNRvyJL 
LDTINTCIKKGKEWQGVYYARRKSGDSIQQHVKI 
TPVIGQGGKIRHFVSLKKLCCTTDNNKQIHKIHR 
DSGDNSQTEPHSFRYKMtRKESlDVKSISSRGSDA 
PSLQNRRYPSMARIHSMTIEAPITKVINIINAAQEN 
SPVTVAEALDRVLEELRTTELYSPQLGTKDEDPH 
TSDLVGGLMTDGLRRLSGNEYVFTKNVHQSHSH 
LAMPITINDVPPCISQLLD1>JEESWDFN0[FELEAITH 
KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 
VIEANYHSSNAYHNSTHAADVLHATAPFLGIOER 
VKGSLDQLDEVAALIAATVHDVDHPGRTNSFLNC 
NAGSELAVLYNDT\AV\LESHHTALAFQ\LTVKDT 
. K\CNIFKNID/RGNHYRTLRQAI1DMVLATEMTICH 
FEHVNKFVNSINKPMAAEIEGSDCECNPAGKNFP 
ENQILIKRMMIKCADVANPCRPLDLCIEWAGRIS 
EEYFAQTDEEKRQGLPWMPVFDKNTCSIPKSQI 
SFIDYFITDMFDAWDAFAHLPALMQHLADNYKH 
WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 
CESQ 


3112 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGIDLVHDTVE 

HELIKEAEIIQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDLKDKFVALTIDDICFSLNNNSPNIRYSEN 

AVRIEPNSVSLEDWLDFSSTNVEKADKQRNNSL 

MLKALVD\RILSQTANYLRKQCDWHTAFKNGL 

KDTKDARDQLADHLAKWMEEIASQEKNITALEK 

ADLDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLKETLA\QAQAELKGLH 

RRQLALQEEIQVKENTIYIDEVLCMQMRKSIPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AAARESERQLJRLRLCVLNEILGTmU)YVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LEVHKDFLAALEYCLHPEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNKIPTVRAFLL 

SCMLLGGRKTTDIPLEGYL\LSPIQRICKYPLLLKE 

LAKRTPGKHPDHPAVQ\SALQAMKTVCSNINETK 

RQMEKLEALEAAA/QSHIEGWEGSNLTDICTQLL 

LQGTLLKISAGNIQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLYIFRGRINTEVMEVENVE 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYLI 

RVDGKGSIKELFPTGKQLm>LVAPLADGKVAVG 

QDDLTVVLNEEGICTQKCALNWTDIPVAMEHQP 

PYIIAVLPRYVEIRTFEPRLLVQSIELQRPRFITSGG 

SNIIYVASNHFVWRLIPVPMATQIQQLLQDKQFE 

LALQLAEMKDDSDSEKQQQIHHIKNLYAFNLFC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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SEQID 
NO: 


Method 


Predicted 

beginiiing 

nudeotide 

location 

corresponding 

tn tint nmSnn 
iv III ai aiiiiiiv 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

auu rcaiuuc vi 

peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D^Aspartic Acid, 
E=Glntamie Acid, P=Plienylaianine, G=Glycine, H<=HistidiDe, 
Msoicudne, K=>Lysine, Ir-Leudne, M=Metbionine, 
N-Asparagine, P«>Proline, (^Glntamine, R-Arginlne, S=Serine, 
T-Tlireonine, V=Valine, W^Tryptoplian, Y«=Tyrosine, 
X=Unltnown, *=Stop codon, /=possil>le nudeotide deletion, 
V-possible nudeotide insertion 










QLVKiaM)SDHQSSTSPLMEGTPTIKSKKKLLQn 

DTTLLKCYLHTNVALVAPLLRLENNHCHIEESEH 

VLKKAHKYSELIILYEKKGLHEKALQVLVDQSK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW 

VLRDFPEDGLKIFTEDLPEVESLPRDRVLGFLIEN 

FKGLAIPYLEHIIHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYRQK 

LLMFLEISSYYDPGRLICDFPFDGLLEERALLLGR 

MGKHEQALFIYVHILKDTRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPSIHCLGPIKLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

DIRIFLEKVLEENAQKKRFNQVLKNLLHAEFLRAA 

QEERELHQQVKCnTEEKVCMVCKKKIGNSAFAR 

YPNGVWHYFCS\KEVNPADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAPAPRAPPSRPAAPSLRPDDVFIAVKTTR 

KNHGPRLRLLLRTWMSRARQQTFIFTDGDDPELE 

LQGGDRVINTNCSAVRTRQALCCKMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 

VYLGRPSLDHPIEATERVQGGRTVTTVKFWFAT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 

PDDCTVGYIVEGLLGARLLHSPLFHSHLENLQRL 

PPDTLLQQVTLSHGGPENPQNVVhT/AGGFSLHQ 

DPTRFKSIHCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLYITEPKTIQE 

LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 

PTEVKIQEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ 

PLLNKQSDDWQWASASAKSEEEEKLAELARQLQ 

ESAAKLHALRTEYFAQHEQGAAAGAA\TSAP 


3777 


A 


3 


413 


SEEDVIEGKTAVIEKRRKKRSSAGVVED/IGGEVQ 

NMLEGVGVDINKALLAKRKRLEMYTKASLRTSN 

QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQQW 

DLDMQKAEEQEEKILVGIMIRFIINQVSSRNGQPS 

LLL 


3778 


A 


132 


788 


SRLPPPPPHLADGRAGARVPRSARLSRWWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALWITE 

RANPYFILQRRKGHAGDGGGGGGLAGLLVGTLD 

WLDSSARVAPYRBLYQTPDSLVYWTIACGXGSR 

mTEHWEWLEQM.LQTLSIFEhffiM)ITTFVRGKI 

QGIIAEYNKINDVKEDDDTEKFKEAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 

NATEEIIQEVFEQCGDITAIRKSKKNFCHIRFAEEF 

MVDKAIYLSGYRMRLGSSTDKKDSGRLHVDFA 

QARDDFYEWECKQRMRAREERHRRKLEEDRLR 

PPSPPAIMHYSEHEAALLAEKLKDDSKFSEAM\Q 

VLLSWIERGEVNRR\SANQFYSMVQSANSHVRRL 

MNEKATHEQEMEEAKENFKNALTGDLTQFEQIV 

AVFNASTRQKAWDHFSKAQRKNIDIWAKVHSEE 

LKJSAt^bbt^LMGlRREEEMBMSDDHsCDSPTKKM 

RVDESALGAP 


3780 


A 


1 


2535 


AAQAEREELAAGRMPGGGPQGAPAAAGGGGVS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
£>=GIutamic Acid, F=PhenylaIanine, G=GIycine, H=Histidine, 
I=l5oleucine, K^Lysioe, l^Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=-Glutamine, R==Arginine, S»SerIne» 
T=Threonine, V=VaIine, W=Tryptophan, Y^Tyrosine, 
X^Unknown, *==Stop codon, /^possible nucleotide deletion, 
\-p05sible nucleotide insertion 










HRAGSRDCLPPAACFRRRRLARRPGYMRSSTGP 

GIGFLSPAVGTLFRFPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPGSSSSLDPSLAGCGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKEIEALQARMFVLEAKDQQLRRE 

lEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFHAEPPETIRSLQERIKSLNLSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLLVLSSRNVKKLGSVKEDYNRLRREVEHQETA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESYILSAELGEK 

CEDIGKKLLYLEDOLHTAIHSHDFTil Tnsi prpt n 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 
VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETBLKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEAVKLLSE 

TEKRPFIDEAKRLRALHMKBHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSVMG 

SWKSEASSSPPVVTSSSHSRAPCOAfiDT RDMTS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 
NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPVVLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGCILPYSDEDGGPQDQLKNAISSILGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELELALTPARAPSPVPAPAPEPEPAPTPAPGSE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPVVAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKWP 

YHCLGSIWSQRDKKGKEHLAPTTRATVTQFNSV 

ANCVITTCLGNRSTKAPDRARWEHWffiVAREC 

RILKNFSSLYAILSALQSNSIHRLKKTWEDVSRDS 

FRIFQKLSEIFSDENNYSLSRELLIKEGTSKFATLE 

MNPKRAQKRPKETGnQGTVPYLGTFLTDLVML 

DTAMKDYLYGRLINFEKRRKEFEVIAQIKLLQSA 

CNNYSIAPDEQFGAWFRAVERLSETESYNLSCEL 

EPPSESASNTLRTKKNTAIVKRWSDRQAPSTELS 
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SEQm 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

Ariirl rckCiHtiA nf 

a\,iu ■C91UUC VI 

peptide 
sequence 


Ammo acid sequence (A=AlaDine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F'^^Pbenylalanine, G^GIycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leucine, M=Metliionine, 
N=Asparagine, F=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=nireonine, V=VaIine, W=Tryptophan, y=Tyroslne, 
X=Unknown, *=Stop codon, /possible nucleotide deletion, 
^possible Ducleotide insertion 










TSGSSHSKSCDQLRCGPYLSSGDIADALSVHSAG 

SSSSDVEEINISFVPESPDGQEKKFWESASQSSPET 

SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 

SSALPLYNQQVGDCCimVSLDVDNGNMYKSILV 

TSQDKAPAVmKAMDKHNLEEEEPEDYELLQILS 

DDRKLKIPENANVFYAMNSTANYDFVLKKRTFT 

KGVKVKHGASSTLPRMKQKGLKIAKGIF 


3783 


A 


3 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLinSGK 

RNKLRVYYLSWLRNKILHNDPEVEKKQGWTTV 

GDMEGCGHYRWKYERIKFLVIALKSSVEVYAW 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LKVIYGSSAGFHAVDVDSGNSYDIYIPVHIQSQIT 

PHAIIFLPNTDGMEMLLCYEDEGVYVNTYGRIIK 

DWLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

VETGHLDGVFMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNCIMNW 


3784 


A 


1213 


457 


LSPRQVDGLAGLQKGLSLSLLYQFLMNGIRLGTY 

GLAEAGGYLHTAEGTHSPARSAAAGAMAGVMG 

AYLGSPIYMVKTHLQAQAASEIAVGHQYKHQG 

MFQALTEIGQKHGLVGLWRGALGGLPRVIVGSS 

TQLCTFSSTKDLLSQWEIFPPQSWKLALVAAMM 

SGIAVVLAMAPFDVACTRLYNQPHRCTGQGPVLY 

RGILDALLQTARTEGEFGMYKGIGASYFRLGPHTI 

LSLFFWDQLRSLYYTDTK 


3785 


A 


193 


813 


RRRGRHSLCGGKMLAYCVQDATVVDVEKRRNP 

SKHYVYIINVTWSDSTSQT1YRRY\SKFFDLQMQL 

LD\KFPI\ESGQKDPKQRIIPFLPGKILFRRSHIRDV 

AVKRLKPIDEYCRALVRLPPHISQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

PNWPGRTHHVVNCVTQKCLFVFHFKFSSSGNKE 
SKSL 


3786 


A 


3785 


1632 


EFVGRAASl rv V TKIAWRMADAGIRRVVPSDLY 

plvlgflrdnqlsevankfakatgatqqdanas 

slldiysfwlnrsakvperklqangpvakkakk 

kasssdsedsseeeeevqgppakkaavpakrvgl 

ppgkaaakasesssseessddddeedqkkqpvq 

kgvkpqakagqappkkakssdsdsdsssedepp 

knqkpkitp\vtvkaqtkappkpara\apkiangk 

aassssssssssssddseeekaaatpkktvpkkqv 

vakapvkaattptrkssssedsssdeeeeqkkpm 

knkpgpyssvpppsapppkkslgtqppkkavekq 

qpvessedssdesdssseeekkpptkawskattk 

pppakkaaesssdssdsdsseddeapskpagttk 

nssnkpaVttkspavkpaaapkqpvgggqkllt 

rkadsssseeesssseeektkkmvattkpkatak 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGKAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

QNGKAAKNSEEEEEEKKKAAVVVSKSGSLKKR 

KQNEAAKEAETPQAKKIKLQTPNTFPKRKKGEK 

RASSPFRRVREEEIEVDSRVADNSFDAKRGAAGD 

WGERANQVLKFTKGKSFRHEKnCKKRGSYRGG 


3787 


A 


3 


5078 


IPEG/RALSAEHTSSLVPSLHITTLGQEQAILSGAV 
PASPSTGTADFPSILTFLQPTENHASPSPVPEMPIL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
Es=Glutamic Acid, F=°Phenylalanine, G°<>Iycine, H=Hislidine, 
Msoleucine, K=Lysine, Iy=Lencine, M=Metliionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, 'W=Tryptopljan, Y=Tyrosine, 
X^Unlinown, *=Stop codon, A=possible nucleotide deletion, 
V'possible nucleotide insertion 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDSVTAILGKNEEANVnPLQAFPRKEVLSLHT 

VNGFVSDFSTGSVSSPnXAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESIISGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTSAADAIKSQDFKDTAGHS 

VTAEGFSIQDLVLGTSIEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQNILGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNKAASGPKRTPGAVHTAF 

PFTPTYMYARTGHTTSTHTA/IARKHGHCLWPVV 

YNLP/PP/GKPQAMHTGLPNPTNLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AAVVTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQISESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYAnCGKLVYLPAVVIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLDISETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYY1LYN 

GKPLLGTAAAKDLSTIDSQRMALTLHHVVLLQAD 

PWKNPPNNLWIIAAVLAPIAWTVIIIIITAVLCR 

KNKNDFKPDTMINLPQRAKPVQGFDYAKQHLG 

QQGADEEVIPVTQETVVLPLPIRDAPQERDVAQD 

GSTKTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPDSELCAPFEESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTRERPRRGIRNSGYDT 

EPEIIEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGSAQHLPYSEWTSAPGTMTRPRAGVQWVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSDIGSKTRMAESTGPEPAQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AVFAIPAANRPGFTGYFIPTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYIEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLT^«STAALVKAIREEVAKLAKKQTDMFEF 

QV 


3788 


A 


2 


1737 


MKGLYTDAEMKSDNVKDKDAKISFLQKAIDVV 

VMVSGEPLLAKPARIVAGHEPERTNELLQIIGKC 

CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 

ELDl««Q>miEEESRVHKNTEDRGDAEIKERSTSRD 

RKQKEELKEDRMPREKDKDKEKAKENGGNRHR 

EGERERAKARARPDNERQKDRGNRERDRDSERK 



wo 01/57190 PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence ' 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, DBAspartic Acid, 
E=Glntamic Acid, F>Pbenylalanine, G«Glycine, HsSDstidine, 
I=IsoIeucine, K=Lysine, I^Leudne, M=Metliionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T*^lireonine, V=Valine, W=Tryptoplian, Y='iyrosine, 
X^Unknown, *=Stop eodon, /=posdble nucleotide deletion, 
V'possible nucleotide insertion 










KETERKSEGGKEKERLRDRDRERDRDKGKDRDR 

RRVKNGEHSWDLDRENNREHDKPEKKSASSGE 

MSKKLSDGTFKDSKAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSNIRRIPRPGSARPAPPRVKRQDSMEAL 

QMDRSGSGKTVSNVITESHNSDNEEDDQFWEA 

APQLSEMSEIEMVTAVELEEEEKHGGLVKKILET 

KKDYEKLQQSPKPGEKERSLFESAWKKEKDIVS 

KEIEKLRTSIQTLCKSALPLGKIMDYIQEDVDAM 

QNELQM\YHSENRQHAEALQQEQR1TDCAVEP\L 

KAELA\ELEQLIKD\Q\QDKICAVKANILKNEEKIQ 

KMVYSINLTSRR 


3789 


A 


1 


4369 


MRTLGTCLATLAGLLLTAAGETFSGGCLFDEPYS 

TCGYSQSEGDDFNWEQVNTLTKPTSDPWMPSGS 

FMLVNASGRPEGQRAHLLLPQLKENDTHCIDFH 

YFVSSKSNSPPGLLNVYVKVNNGPLGNPIWNISG 

DPTRTWNRAELAISTFWPNFYQVIFEVITSGHQG 

YLAIDEVKVLGHPCTRTPHFLRIQNVEVNAGQFA 

TFQCSAIGRTVAGDRLWLQGIDVRDAPLKEIKVT 

SSRRFIASFNVVNTTKRDAGKYRCMI\RTEGGVGI 

SNYAELWVKEPPVPIAPPQLASVGATYLWIQLN 

ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 

YKIGHLDPDTEYEISVLLTRPGEGGTGSPGPALRT 

RTKCADPMRGPRKLEWEVKSRQITIRWEPFGY 

NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 

ENSHPQHUTNLSPYTNVSVKLILMNPEGRKESQ 

ELIVQTDEDLPGAVPIESIQGSTFEEKIFLQWREP 

TQTYGVITLYEITYKAVSSFDPEIDLSNQSGRVSK 

LGNETHFLFFGLYPGTTYSFtlRASTAKGFGPPAT 

NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 

AHSRGAPVSVYQIWEEERPRRTKKTTEILKCYP 

VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 

DNKTYNGYWNTPLLPYKSYRIYFQAASRANGET 

KIDCVQVAIXGAATPKPVPEPEKQTDHTVKIAG 

VIAGILLFVIIFLGWLVMICKRKLNAKKRKETMSS 

TRQEIDLWIGELNGPRSYAEQGTKLATRAFSFMD 

THNLNGRSVSSPSSFTMKTNTLSTSVPNSYYPDE 

THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 

PAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQ 

SAPWDSAKKDENRMKNRYGNIIAYDHSRVRLQT 

IEGDTNSDYINGNYIDGYHRPNHYIATQGPMQET 

IYDFWRMVWHENTASIIMVTNLVEVGRVKCCK 

YWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEKR 

GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 

QVKSKSPPSAGPLWHCSAGAGRTGCFIVIDIML 

DMAEREGVVDIYNCVRELRSRRVNMVQTEEQY 

VFIHDAILEACLCGDTSVPASQVRSLYYDMNKLD 

PQTNSSQIKEEFRTLNMVTPTLRVEDCSIALLPRN 

HEKNRCMDILPPDRCLPFLITIDGESSNYINAALM 

DSYKQPSAHVTQHPLPNTVKDFWRLVLDYHCTS 

WMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 

VSADLEEDnSRIFRIYNAARPQDGYRMVQQFQFL 

GWPMYRDTPVSKRSFLKLIRQVDKWQEEYNGG 

EGRTWHCLNGGGRSGTFCAISIVCEMLRHQRTV 

DVFHAVKTLRNNKPNMVDLLDQYKFCYEVALE 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
DCDtide 
sequence 


Amino acid sequence (A='Alanine C=Cysteine, D^Aspartic Add, 
E«Glutamic Acid, F^Phenylalanine, G=Glycinc H=Histidine, 
I=IsoIcucine, K=Lyslne, L^Lcucine, M^^Metbionine, 
N=Asparagine, P^Proline, Q=Glutamine, R^Arginine, S=Serine, 
T^Tlireonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X^Unlcnown, *=Stop codon, /=po5sible nucleotide deletion, 
^Dossible nucleotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLHIASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQVVDV\ASVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 


5874 


LPPVTMSGKYIMEEHDSYSDQVWSIDELPSKQG 

YYLQGNYLRCVAEVGSFEHNLTTDLLNHLVFVQ 

KVFMKEVNEVIQKVSGGEQPIPLWNEHDGTADG 

DKPKILLYSLNLQFKGIQVTATTPSMRAVRFETG 

LIELELSNRLQTKASPGSSSYLKLFGKCQVDLNL 

ALGQP/KHQVYEEAGSDFHQVAYFKTRIGLRNA 

LREEISGSSDREAVLITLNRPIVYAQPVAFDRAVL 

FWLNYK\AAYDNWNEQRMALHKDIHMATKEW 

DMLPGIQQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSNHTGDLDTGSALVLTffiSTLITACSSESLVSK 

GHFKNFCIRFADGFETSWDDWKPEfflGDLVMNA 

CWPDGTYEVCSRTTGQAAAESSSAGTWTLNVL 

WKMCGIDVHMDPNIGKRLNALGNTLTTLTGEED 

IDDIADLNSVNIADLSDEDEVDTMSPTIHTEATDY 

RRQAASASQPGELRGRKIMKRIVDIRELNEQAKV 

roDLKKLGASEGTINQEIQRYQQLESVAVNDIRR 

DVRKKLRRSSMRAASLKDKWGLSYKPSYSRSKS 

ISASGRPPLKRMERASSRVGETEELPEIRVDAASP 

GPRVTFNIQDTFPEETELDLLSVTffiGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGIPFQTEEGRRDDSLSSTS 

EDSEKDEKDEDHERERFYIYRKPSHTSRKXATGF 

AAVHQLFTERWPTTPVNRSLSGTATERNIDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSKKKKFQTNYASTTHLMTGICKVPSSL 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

ASRGSSLPRTLSKESKLYGMKDSATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEKALETIPITPVER 

NYTAySSQDEDMGHFEIPDPMEES\TTSLVS\SSTS 

AYSSn>VDWVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDLVFSSNRGELETLGTTYPAETLSPGGNA 

TQSGTKTSASKTGIPGSSGLGSPLGRSRHSSSQSD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQIT 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSINLE 

FVKVSLSRIRRSGGASFFESQSVSKSASKMDTTLI 

MSAVCDIGSASFKYDMRRLSEILAFPRAWYRRSI 

ARRLFLGDQTINLPTSGPGTPDSIEGVSQHLSPESS 

RKAYCKTWEQPSQSASFTHMPQSPNVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFNKSNKAASQQGTPWETLWFAINLKQL 

NVQMNMSNVMGNTTWTTSGLKSQGRLSVGSNR 

DREISMSVGLGRSQLDSKGGWGGTIDVNALEM 

VAmSEHPNQQPSHKIQITMGSTEARVDYMGSSIL 

MGIFSNADLKLQDEWKVNLYNTLDSSITDKSEIF 

VHGDLKWDEFQVMISRSTTPDLIKIGMKLQEFFT 

QQFDTSKRALSTWGPVPYLPPKTMTSNLEKSSQE 

QLLDAAHHRHWPGVLKWSGCfflSLFQIPLPEDG 

MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 

HLEEPNIAFWTEAQKTWEDGSSDHSTYIVQTLDF 

HLGHNTMVTKPCGALESPMATITKITRRRHENPP 

HGVASVKEWFNYVTATRNEELNLLRNVDANNT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^^AIanine OCystelne, I)=Aspartic Acid, 
E=Glutaniic Add, F=Phenylalaoine, G=Glycine, H^^HIstf dine, 
I=Isoleucine, K-Lysine, D°Leucine, M=Melliionioe, 
N=Asparagine, P=Proline, Q=Glotamine, It°Argiiiine, S=^Serine, 
T»Tlireonine, V=Valine, W°TryptopliaD, Y°°Tyrasine, 
X'=Unl{nowD, *=Stop codon,^=possible nucleotide deletion 
\ppossible nucleotide insertion 










ENS'ITVKNSSLLSGFRGGSSYNHETETIFALPRM 

QLDFKSIHVQEPQEPSLQDASLKPKVECSWTEF 

TDHICVTMDAELIMFLHDLVSAYLKEKEKAIFPP 

RILSTRPGQKSPmHDDNSSDKDREDSITYTTVDW 

KUrJVlCN 1 WHLEFILRLIS WTGRKIDPVGVDYILQ 

KLGFHHARTnPKWLQRGVMDPLDKVLSVLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


I 


364 


QNGSTPLHHAASKNRHEIALMLLEGGANPDGKD 
iiybA 1 AKHQATAKGNFKMffllLLYYKASTIIQDT 
EGNTPPHLVCD\RVEEAKLLVSQGA/SIYIENKEB 
KDP/LQVAKGALGLVLKRMVEG 


3793 


A 


2 


340 


DIVPNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 
JDDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 




A 


J 




SYWVuliUy J Yl'LFi'EVILIDPFHKAIRRNPDTQWI 
SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA*RRRKTLQFPCYH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 

RGHWNNKMEFVLSVAGEIIGLGNVWRFPYLCYK 

NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 

OVTAWRKICPIFEGIGYASQMIVILLNVYYnVLA 

WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFQK 

TNGSLNGTSENATSPVIEFW 


3796 


A 


3 


592 


KPASTYSTSQPSMAPLLPIRTLPLILILLALLSPGA 

ADFNISSLSGLLSPALTESLLVALPPCHLTGGNAT 

LMVRRANDSKVVTSSFWPPCRGRRELVSWDS 

OAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 

ATESSREIPMFTLPRRNMESIGLGMARTGGMWI 

TVLLSVAMFLLVLGFIIALALGSRK 


3797 


A 


1 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

IPLSSPLPGVPKPVFATVDGQEKFETKVTTLDNGL 

RVASQNKFGQFCTVGILINSGSRYEAKYLSGIAH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTMYAVSADSKGLDTWALLADWLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AAYRENTVGLHRFCPTENVAKINREVLHSYLRN 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVDIDRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHIMVGLESCSFLEEDFIPFAVLNMMM 

GGGGSFSAGGPGKGMFSRLYLNVLNRHHWMYN 

ATSYHHSYEDTGLLCIHASADPRQVREMVEIITK 

EFILMGGTVDTVELERAKTQLTSNILMMNLESRP 

VlhtU V ORQ VLATRSRKLPHELCTLIRNVKPEDV 

KRVASKMLRGKPAVAALGDLTDLPTYEfflQTAL 

SSKDGRLPRTYRLFR 


3798 . 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSrV 

MILVDTVGFMALWGISYNAVSLINLVS 


3799 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 
QTFAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 
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SEQED 
NO: 


Method 


Predicted 

bcginniDg 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OrCysteine, D°Aspartic Acid, 
EBGIutamic Add, F»Pbenylalanine, G=Glycine, I^Histidine, 
Msoleudne, K'Lysine, L^Leudne, M=Methionine, 
N==Asparagine,P°Proline^ QsGlutamine, R^Arginine, S=Serine, 
T<=Tlireoiiine, V=Valine, W^Tryptophan, Y=ayosine, 
X^Uaknown, *=Stop codon, /=possible nucleotide deletion, 
\FpossiUe nucleotide insertion 










LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDTVGFMALWGISYNAVSLINLVS 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSYIEGYVPSQ 

ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSKD 

DDDIDLFGSDDEEESEEAKRLREERLAQYESKKA 

KKPALVAKSSILLDVKPWDDETDMAKLEECVRS 

IQADGLVWGSSKLVPVGYGIKKLQIQCVVEDDK 

VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155 


656 


SREMELVTFRDVAIEFSPEEWKCLDPAQQNLYR 

DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 

LKIHETAAKPPAiCSPFSQDLSPVQGIEDSFHKLIL 

KRYEKCGHENLQLRKGCKRVNECKVQKGVNNG 

VYQCLSTTQSKIFQCNTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIAIYFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKKS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGEDIRSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPAVECNECGKF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSAILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSILIQHRRIHTGARPYECGQCGKSF 

SQKSGLIQHQVVHTGERPYECNKCGNSFSQCSSL 

IHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESKNGEADSSDKEMKHGQKSPTGKQTS 

QHLKRLKKSGLGHLKWTKAEDIDIETTGSILVNT 

NLRALINKHTFASLPQHFQQYLLLLLPEVDRQMG 

SDGILRLSTSALNNEFFAYAAQGWKQRLAEGKF 

VFSIIM 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 
TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATKI 
LLETLLLAAHMTADQGIASSQRCLL 


3805 


A 


1 


385 


QSADTLFPGDINFNVSGLFSAVTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVILCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVSVTDGPKF*SSN* 

KRIANGLGFSFVQMEKESCSHLKSDLVRIKRLFP 

GHPAEENGAIAAGDIILGREWEGPRKASSSRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPESSQKAIREGTMGAKTERDLGPVP 
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SEQm 
NO: 


Method 


Predicted 

begiiining 

nadeotide 

location 

correspoBding 

10 iirsi amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine> INAspartie Acid, 
EXSIutamic Acid, F°Phenylalanine, G^GIycine, H>«Htetidine, 
t^Isoleucioe, KaLysine, L^Leucine, M=lMetliionine, 
N=Asparagine, F^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptoplian, Y»Tyrosine, 
X'Unknown, *=Stop codon,A=possible nucleotide deletion, 
V=possible nucleotide insertion 


3807 


A 


656 


1238 


RCPSLLPPSWPLPTLQTLTRTPGNKAIAGGAGLW 

AVLWGSERTPPYR*GN*NQRGAVPCLRPHRLRP 

QDKFLVLASDGLWDMLSNEDVVRLWGHLAEA 

DWHKTDLAQRPANLGLMQSLLLQRKASGLHEA 

DQNAATRLIRHAIGNNEYGEMEAERLAAMLTLP 

EDLARMYRDDITVTVVYFNSESIGAYYKGG 


3808 


A 


26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALFTEGEG 

MLRFKKTIFSALENDPLFARSPGADLSLEKYREL 

NFLRCKRIFEYDFLSVEDMFKSPLKVPALIQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIQ 

KIFRMEIFGCFALTELSHGSNTKAIRTTAHYDPAT 

EBFIIHSPDFEAAKFWVGNMGKTATHAWFAKL 

CVPGDQCHGLflPFIVQIRDPKTLLPMPGVMVGDI 

GKKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKi:)VRQRFGASLGSLSSGRVSIVSL 

AILNLKLAVAIALRFSATRRQFGPTEEEEIPVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELQR 

GLASGDRSARQAELGREIHALASASKPLASWTT 

QQGIQECREACGGHGYLAMNRLGVLRDDNDPN 

CTYEGDNNILLQQTSNYLLGLLAHQVHDGACFR 

SPLKSVDFLDAYPGBLDQKFEVSSVADCLDSAVA 

LAAYKWLVCYLLRETYQKLNQEKRSGSSDFEAR 

NKCQVSHGRPLALAFVELTWQRFHEHVHQPSV 

PPSLRAVLGRLSALYALWSLSRHAALLYRGGYF 

SGEQAGEVLESAVLALCSQLKDDAVALVDVlAP 

PDFVLDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGlMERVGCTLTTTYAHPRPTPTNFLPAISTMAS 

SYRDRFPHSNLTHSLSLPWRPSTYYKVASNSPSV 

APYCTRSQRVSENTMLPFVSNRTTFFTRYTPDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRLIQDKYQ 

QTRKTQADTTQNLGERVNDIGFWKSEIIHELDEM 

IGETNALTDVKKRLERALMETEAPLQVARECLF 

HREKRMGIDLVHDEVEAQLLTVNVGEMHQSQA 

A 


3810 


A 


3 


518 


VIQELEGGSGADLGEHSCRPASQPRFPRPAEARS 
JIPATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 
FSEQELKQWYKGFLKDCPSGILNLEEFQQLYIKF 
FPYGDASKFAQHAFRTFDKNGDGTIDFREFICAL 
SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 
EIIE 


3811 


A 


81 


1147 
- 


GCGYGCSGAGGAAIGEPMAKWGEGDPRWIVEE 

RADATNVNNWHWTERDASNWSTDKLKTLFLAV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKLIFFY 

EWSVKLNWTGTSKSGVQYKGHVEIPNLSDENSV 

DEVEISVSLAKDEPDTNLVALMKEEGVKLLREA 

MGIYISTLKTEFTQGMILPTMNGESVDPVGQPAL 

KTEERKAKPAPSKTQARPVGVKIPTCKITLKETFL 

TSPEELYRVFTTQELVQAFTHAPATLEADRGGKF 

HMVDGNVSGEFTDLVPEKHIVMKWRFKSWPEG 

HFATITLTFIDKNGETELCMEGRGIPAPEEERTRQ 

Cj Vv QRY YF EGIKQTFGY G ARLF 


3812 


A 


20 


558 


PCGTAASTHAYDRRAKCRQQQQQQQNGGQNKV 
RPAKKKTSPAREVSSESGTSGQFTPPSSTSVPTIAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

correspooding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, I>=Aspartie Acid, 
E=Glutamic Acid,F^Pbenylalanine, G=Giycine, H=Histidine, 
I=Isoleucine, K^Lysine, Lr=Leucine, M— Methionine, 
N=Asparagine, P=Proline, Q=Glutaniine, R=Arginine, S=Serine, 
IKTbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X<HJnknown, *=Stop codon, /=possible nucleotide deletion, 
V^ssible nucleotide insertion 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYVWSDQILQES 

EDFFTLIESHEGKPLKLMVYNSKSDSCREVTVTP 

NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPP 

GTPPPSALPLGAPPPDALPPGPTPEDSPSLETGSRQ 

SDYMEALLQAPGSSMEDPLPGPGSPSHSAPDPDG 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTEAEGLDSQAQISTTE*HPGL*QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

CCIPHASTGCRPMAERGELDLTGAKQNTGVWLV 

KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFTLNEDLANIHDIGGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIWQRAECRPAASE 

NYMRLKRLQIEESSKPVRLSQQLDKVVTTNYKP 

VANHQYNmYERKKKEDGJCRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPVVYLKEILKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


NIGDWEDIGKSPERJIQYYGPATWAQDGSRGYCT 
PIYMLNHIIRLQAVLEIIMNERANALDLLAQQTTK 
MKNANYQNRLALDYLLAHEGGV*GKFSLTNCC 
LElDDNGKAIMElTARMRKLAHtPVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKKEEKKKWKDLKLMKKLERQRAQ 

EEQAKRLEEEEAAAEKEDRGRPYTLSVALPGSIL 

DNAQSPELRTYLAGQIARACAIFCVDEIVVFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFREGVVVDRPTRPGHGSFVNCGMKKEVKI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKWSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLTIGTSERGSDVASAQLPNFRHALVVFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

TIRTEEAILISLAALQPGLIQAGARHT 


3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLMffiSLMLGKVPPHVPSH 

HFIFHDDGSARQKGESDYKVIIQQWFSKSGPWTT 

SSNVTWGLLELQQSISESAVLTIPPGDSGAGSNLI 

TMFLRNRKETDLCSGRSKVNRGWNSGRCKQRG 

KTEQPGEPLEHVYVTTKHAVALESRHQKGELQC 

LIKMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 

NTRYFRQRLQEMGFIIYGNENASVVPLLLYMPG 

KVAAFARHMLEKKIGWWGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEMGDLLQLKYSRH 

KKSARPELYDETSFELED 


3818 


A 


215 


789 


NPQSSSSEGSSEIFQVNGHNRLLVQRSEVTQAPG 

QYTVDVEGHGCTFIQATLKY>fVLLPKKASGFSLS 

LEIVKNYSSTAFDLTVTLKYTGIRNKSSMVVIDV 

KMLSGFITTMSSffiELENKGQVMKTEVKNDHVL 

FYLENVFGRADSFTFSVEQSNLVFNIQPAPGMVY 

DYYEKEEYALAFYHINSSSVSE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peph'de 

sequence 


Predicted end 
nudeotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 0=Aspartic Acid, 
E=Glutamic Add, F^Pbenylalanine, G=Glycine, H=Histidine, 
^Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProMne, Q=Glutamine, R=Argim'ne, S=^erine, 
T^Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unlcnovrn, *=Stop codon, /^possible nudeotide ddetion, 
V=pos$ible nucleotide insertion 


3819 


A 


1 


1483 


RIPDSUSRGVQGLPRDTASLSTTPSESPRAQATSR 
LSTASCPTPKVQSRCSSKENILRASHSAVDITKVA 
RRHRMSPFPLTSMDKAFITVLEMTPVLGTEIINYR 
POMGRVLAQDVYAKDNLPPFPASVKDGYAVRA 
ADGPGDRFIIGESQAGEQPTQTVMPGQVMRVTT 
GAPIPCGADAWQVEDTELIRESDDGTEELEVRIL 
VQARPGQDIRPIGHDIKRGECVLAKGTHMGPSEI 
GLLATVGVTEVEVNKFPVVAVMSTGNELLNPED 
DLLPGKIRDSNRSTLLATIQEHGYPTINLGIVGDN 
PDDLLNALNEGISRADVIITSGGVSMGEKDYLKQ 
VLDIDLHAQIHFGRVFMKPGLPTTFATLDIDGVR 
KJIFALPGNPVSAVVTCNLFVVPALRKMQGILDP 
RPniKARLSCDVKLDPRPEYHRCILTWHHQEPLP 
WAQSTGNQMSSRLMSMRSANGLLMLPPKTEQY 
VELHKGEVVDVMVIGRL 


3820 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYl 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCEDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVENIKLWRQGSVTTFLAKMHI 

FFriFAL 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNTPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS ■ 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLL VPAHIFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFTTFAL 


3822 


A 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWDLAS 
LRCTLGAFCECDFRPDLPGLECDLAQHLAGQHL 
AKALVVKALKAFVRDPAPTKPLVLSLHGWTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 
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SEQm 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F«Phenylalaninc, G=Glycine, H=Histidine» 
l=lsoleucine, K=Lysinc, Ir=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S^Serine, 
T=Threonine, V=VaHne, W=Tryptophan, Y=Tyrosine, 
X'^UnknoTvn, *=$top codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










SHIERYKKDLKSWVQGNLTACGRSLFLFDEMDK 

MPPGLMEVLRPFLGSSWVVYGTNYRKAIFIFISN 

TGGEQINQVALEAWRSRRDREEILLQELEPVISR 

AVLDNPHHGFSNSGIMEERLIJDAVWFIJPIXJRHH 

VRHCVLNELAQLGLEPRDEVVQAVLDSTTFFPE 

DEQLFSSNGCKTVASRIAFFL 


3823 


A 


1 


3174 


YGCEKl'lEGRIPLKNIYRLFSADRKRVETALEAC 

SLPSSRNDSIPQEDFTPEVYRVFLNNLCPRPEIDNI 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVLIEKYEPNNSLARKGQISVDGFM 

RYLSGEENGVVSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEMYRQVLLSGCRCVELD 

CWKGRTAEEEPVITHGFTMTTEISFKEVIEAIAEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMShfLVNYIQPVKFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSSNYMPQLFWNAGCQMVALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIVDGIVANTLSVKIISGQFLSDKKVGTYVEV 

DMFGLPVDTRRJKAFKTKTSQGNAVNPVWEEEPl 

VFKKWLPTLACLRIAVYEEGGKFIGHRILPVQAI 

RPGYHYICLRNERNQPLTLPAVFVYIEVKDYVPD 

TYADVIEALSNPIRYVNLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVNHTTT 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQraELKQQKSFVKLQKKHYKEMKDLVKR 

HHKKTTDLIKEHTTKYNEIQNDYLRRRAALEKS 

AKKDSKKKSEPSSPDHGSSTIEQDLAALDAEMTQ 

KLEDLKDKQQQQLLNLRQEQYYSEKYQKREHIK 

LLIQKLTDVAEECQNNQLKKLKEICEKEKKELKK 

KMDKKRQEKITEAKSKDKSQMEEEKTEMIRSYI 

QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKLQVELEQEYQDKFKRLPLEILEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

IPGKEFDTPL 


3824 


A 


1 


426 


nJHWFVHRWSGKbWREKIGVHVGFEEILNMEPY 

CCSRETLKSLRPECFIYDLSAWMHHGKGFGSGH 

YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 

QAYILFYTQRVTENGHSKLLPPELLLGSQHPNED 

ADTSSNEILS 


3825 


A 


3 


364 


GIRAKFPNKIPWVERYPRETFLPPLDKTKFLVPQ 
ELTMTQFLSIIRSRMVUIATEAFYIJLVNNKSLVS 
MSATMAEIYRDYKDEDGFVYMTYASQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


1 


1237 


PEjaCFERECREAEKAQQSYERLDNDTNATKADV 

EKAKQQLM.RTOMADENKNEYAAQLQNFNGEQ 

HKHFYVVIPQIYKQLQEMDERRTIKLSECYRGFA 

DSERKVIPIISKCLEGMILAAKSVDERRDSQMW 

DSFKSGFEPPGDFPFEDYSQHIYRTISDGTISASKQ 

FSHLPPEQRRKKLQQRIDELNRELQKESDQKDAL 
NKMBCDVYEIQ^PQMGDPGSLQPKLAETMNNIDR 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ' 
corresponding 
to iirst amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, I>°Aspartic Acid, 
E>=Glutamic Acid, F=Phenylalanine, G=GIycine, H^Histidine, 
Msoleucine, K=Lysine, L=°Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X<=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










LRMEIHKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLPAIGHCKAIYPFDGHNEGTLAMK 
EGEVLYUEEDKGDGWTRARRQNGEEGYVPTSYI 
DVTLEKNSKGS 


3827 


A 


2 


1584 


INPVSSAVNGEAHSSHETRGQNSNALPSVLLELL 

SQSCLIPAMSSYLRNDSVLDMARHVPLYRALLEL 

LRAIASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDIMKVLITGPADTPYANGCFEFDVY 

FPQDYPSSPPLVNLETTGGHSVRFNPNLYNDGKV 

CLSILNTWHGRPEEKWNPQTSSFLQVLVSVQSLI 

LVAEPYFNEPGYERSRGTPSGTQSSREYDGNIRQ 

ATVKWAMLEQIRNPSPCFKEVIHKHFYLKRVEIM 

AQCEEWIADIQQYSSDKRVGRTMSHHAAALKRH 

TAQLREELLKLPCPEGLDPDTDDAPEVCRATTGA 

EETLMHDQVKPSSSKELPSDFQL 


3828 


A 


1415 


845 


PRVPATLVSLDPWHCFPTAGRLAGSTWVPPACT 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 

LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

SEFGIIMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTGILNDYSFSFFANLH 


3829 


A 


199 


683 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVEEATELKACKPNGKSNPYCEISMGSQSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTUFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRIULL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


RKMMEESGIETTPPGTPPPNPAGLAATAMSSTPV 

PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 

SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 

NPPVSHFPPSTSAPNTLLPAPPSGPPISGFSVGSTY 

DITRGHAGRAPQTPLMPSFSAPSGTGLLPTPITQQ 

ASLTSLAQGTGTTSAITFPEEQEDPRITRGQDEAS 

AGGIWGFKGVAGNPMVKSVLDKTKHSVESMIT 

TLDPGMAPYIKSGGELDIVVTSNKEVKVAAVRD 

AFQEVFGLAVWGEAGQSNIAPQPVGYAAGLKG 

AQERIDSLRRTGVIHEKQTAVSVENFIAELLPDK 

WFDIGCLWEDPVHGIHLETFTQATPVPLEFVQQ 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TDWHMAFTGMSRRQMIYSAARAIAGMYKQRLP 

PRTV 


3831 


A 


5 


674 


FWTRSAWHEGLQQMKANDPSLQEVNLYNIKNIP 

IPTLREFAKALETNTHVKKFSLAATRSNDPVAIAF 

ADMLKVNTTLTSLNIESHFITGTGILALVEALKEN 

DTLTEKIDNQRQQLGTAVEMEIAQMLEENSRIL 

KFGYQFTKQGPRTRVAAAITKNNDLAWQKDTQ 

EQTSIWQWSQSIAGFNPQFEVQGQNARSWMEE 

LGKAFHQFVRRELKQTEGKLP 


3832 


A 


164 


782 


EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSGSDQDLDGAGVRASDLEDEESAARGPSQEE 
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S£QID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

w Ural aiuino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
aciu re&iuuc oi 
peptide 
sequence 


Amino acid sequence (A=Alanine C^Cysteine, INAspartic Acid, 
E=Glntamic Acid, F=Phenylalanine, G^GIydne^ H=Histidine, 
^Isoleudne, K=Lysine, L=:Leucine, M=Metlilonine, 
N=Asparagine, P^Proline, Q=Glutamine, R^'Arginine, S°=SeriBe, 
T^Tbreonine, V^Valine, W=Tryp(ophan, Y=Tyrosine, 
X~Unlinowny '^^Stop codon, ^^ossible nucleotide deletion, 
V=posdble nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 

CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 

DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 

REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID 

DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLINENEKSDASIffiMACEKEENINQDLKENETV 

MEHTKRHSDPDKSLQDEVSPRKNDnSVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKJVQANKLLQNQEPVNDKRERKLKFKDQLVDL 

EVPPLEDTTTSKNYFENERNMFGKLSQLCISNDF 

GQEDVLLSLTNGSCEENKDRTILVERDGKFELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKKEDSTAKIHAVTHSSTGEPLAYIAQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

YCLSPRQKELQKQLEEKREKLKREEERRKIEEEK 

EKKRENDIVFKAWLQKKREQVLEMRRIQRAKEl 

EDMNSRQENRDPQQAFRLWLKKKHEEQMBCERQ 

TEELRKQEECLFFLKGTEGRERAFKQWLRRKRM 

EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 

SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEELSNSGILKAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

RGEALSEEEIWSLLFLAAEQLLEDLRNDSSDYW 

CPWSALLSAAGSLSFQGRVSHIEAAPFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS 

REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTNSARGKGQDDEVRTLMANGAPFTTDWFS 

KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 

WATERHHRDVVELLIKYGADVHAFSKFDKSAFD 

lALEKNNAEILVBLQEAMQNQVNVNPERANPVTD 

PVSMAAPFIFTSGEWNLASLISSTNTKTTSGDPH 

ASTVQFSNSTTSVLATLAALAEASVPLSNSHRAT 

ANTEEnEGNSVDSSIQQVMGSGGQRVITIVTDGV 

PLGNIQTSIPTGGIGHPFIVTVQDGQQVLTVPAGK 

VAEETVIKEEEEEKLPLTKKPRIGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEAIARQQPNGVDFTMVEEVAEVDAVV 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MIEDNKENKDHSLERGRASLIFSLKNEVGGLIKA 

LKIFQEKHVNLLHIESRKSKRRNSEFEIFVDCDIN 

REQLNDIFHLLKSHTNVLSVNLPDNFrLKEDGME 

TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 

KDNVYRKRRKYFADLAMWKHGDPBPKVEFTEE 

EIKTWGTVFQELNKLYPTHACREYLKNLPLLSKY 

CGYREDNIPQLEDVSNFLKERTGFSIRPVAGYLSP 

RDFLSGLAFRVFHCTQYVRHSSDPFYTT>EPDTCH 

ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 

KLATCYFFTVEFGLCKQDGQLRVFGAGLLSSISE 

LKHALSGHAKVKPFDPKITCKQECLITTFQDVYF 

VSESFEDAKEKMREFTKTEKRPFGVKYNPYTRSI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D~Aspartic Acid, 
E=Glutamic Acid, F^Phenylalaninc, G-Giycine» H=:Histldine, 
I=Isolcucinc, K=Lysine, L==Leucine» M^Methionine, 
N=Asparaginc, P=Prolinc, Q=Glutamine, R-Arglnine, S=Serine, 
T=Threonine, V=Valine, W=>Tryptophan, Y=Tyrosine, 

X=Unknnwn ^^Stfin rndnn Asnnccihip niirlpntiilA <l»IttfiAn 

\ppossible nucleotide insertion 










QILKDTKSITSAMNELQHDLDVVSDALAKVSRKP 
SI 


3839 


A 


3093 


520 


MVMTVDQIRAIMDKKANIKNMSVIAHVDHGKS 

TLTDSLVCKAGIIASARAGETRJFTDTRKDEQERCI 

TDCSTAISLFYELSENDLNFIKQSKDGAGFLINLID 

SPGHVDFSSEVTAALRVTDGALVWDCVSGVCV 

QTETVLRQAIAERIKPVLMMNKMDRALLELQLE 

PEELYQTFQRIVENVNVUSTYGEGESGPMGNIMI 

DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 

AKGEGQLGPAERAKKVEDMMKKLWGDRYFDP 

ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 

IMNFKKEETAKLIEkLDIKLDSEDKDKEGKPLLK 

AVMRRWLPAGDALLQMITIHLPSPVTAQKYRCE 

LLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVP 

TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 

KKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVG 

LVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPV 

VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 

lEESGEHIIAGAGELHLElCLKDLEEDHACIPIKKS 

DPVVSYRETVSEESNVLCLSKSPNKHNRLYMKA 

RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 

EWDVAEARKIWCFGPDGTGPNILTDITKGVQYL 

NEIKDSWAGFQWATKEGALCEENMRGVRFDV 

HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 

RLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE 

ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTG 

GQAFPQCVFDHWQILPGDPFDNSSRPSQVVAETR 

KRKGLKEGIPALDNFLDKL 


3840 


A 


2 


753 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLANIVERLKEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEADIR 

EEKTSWKYQVQTERQRIQTEFDQLRSILNNEEQR 

ELQRLEEEEKKT 


3841 


A 


2 


405 


GKAFSCFTYLSQHRRTHMAEKPYECKTCKKAFS 

HFGNLKVHERIHTGEKPYECKECRKAFSWLTCL 

LRHERIHTGKKSYECQQCGKAFTRSRFLRGHEKT 

HTGEKMHECKECGKALSSLSSLHRHKRTHWRDT 

L 




A 

A 


111 
311 


oo 

88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDFTS 
WSEIMMYILLVFLTLWLLffiMIYCYRKVSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRNSRDDDFVRRVESKATSARCGLWGSGPRRR 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 

PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKKITESVAETAQTIKKSVEEGKroGIID 

KTnGDFQKEQKKFS^EQHTKKSEAAVPPWVryr 

NDEETIQQQlLALSADBaWFLRDPPAGVQFNFDF 

DQMYPVALVMLQEDELLSKMRFALVPKLVKEE 

VFWRNYFYRVSLIKQSAQLTALAAQQQAAGKEE 

Js.or>HjKtyL>LrLAliA VKlr'Js. 1 JrF V V IKbvjLls. 1 v^EDE 

EEISTSPGVSEFVSDAFDACNLNQEDLRKEMEQL 

VLDKKQEETAVLEEDSADWEKELQQELQEYEV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C-Cysteine» D»Aspartic Acid, 
EM^Iutamic Add, F^Phenylalanine, G^GIycine, H=Histidine, 
I-Isoleucine, K-LysinCy L^Leuclne, M^Methionine, 
N=Asparagine,P=Proline, 0=Glutamine, R^Arginine, S^erine, 
T=Thrconine, V^Valine, W-Tryptophan, Y«Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










VTESEKRDENWDKEIEKMLQEEN 


3844 


A 


798 


148 


LPPAQPEAWLLLANWWLILVPLKDRLIDPLLL 

RCKLLPSALQKMALGMFFGFTSVrVAGVLEMER 

LHYIHHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIGISEIFASIPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVGSLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVWIAGRYERASQGP 

ASHSRFSRDRG 


3845 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

^4RYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

U^LAPTILDIAGLDIPADMDGKSILKLLDTBRP 

XT^IRFHLKKKMRVWDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIK>JLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3846 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

MBTIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKJKNLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTOFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


1 


1257 


MWSAVLTAFHTGTSNTTFVVYENTyMNI'ILPPP 

fqhpdlspllrysfetmAptglssltvnstavptt 
paafkslnlplqitlsaimifilfvsflgnlwclm 

WQKAAMRSAINILLASLAFADNBLLAVLNMPFA 
LVTELTTRWIFGKFFCRVSAMFFWLFVIEGVAILL 
nSEDRFLIIVQRQDKLNPYRAKVLLWSWATSFCV 
AFPLAVGNPDLQIPSRAPQCVFGYTTNPGYQAYV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino - 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
Msolcucine, K=Lysine, I/=Leudne, M^Methionine, 
N=Asparagine, P^Proline, Q==Glutamine, R=Arginine, Serine, 
T=Threonine, V=Va!ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *==Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ILISLISFFIPFLVILYSFMGILOTLRHNALRIHSYPE 
GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 
ILILFAVFIVCWAPFTTYSLVATFSKHFYYQHNFF 

MMPKSFKFLPQLPGHTKRRIRPSAVYVCGEHRT 
W 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLGITLAVDRS 

NFKTCEESSFCKRQRSIRPGLSPYRALLDSLQLGP 

DSLTVHLIHEVTKVLLVLELQGLQKNMTRFRIDE 

LEPRRPRYRVPDVLVADPPIARLSVSGRDENSVE 

LTMAEGPYKULTARPFRLDLLEDRSLLLSVNARG 

LLEFEHQRAPRVSQGSKDPAEGDGAQPEETPRD 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYGIPEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PHRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

DYLQGSGETPQTDVRWMSETGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLASKRRKLVAIVDPHIKVD 

SGYRVHEELRNLGLYVKTRDGSDYEGWCWPGS 

AGYPDFTNPTMRAWWANMFSYDNYEGSAPNLF 

VWNDMNEPSVFNGPEVTMLKDAQHYGGWEHR 

DVHNIYGLYVHMATADGLRQRSGGMERPFVLA 

RAFFAGSQRFGAVWTGDNTAEWDHLKISIPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

AYQPFFRAHAHLDTGRREPWLLPSQHNDIIRDAL 

GQRYSLLPFWYTLLYQAHREGIPVMRPLWVQYP 

QDVTTFNIDDQYLLGDALLVHPVSDSGAHGVQV 

YLPGQGEVWYDIQSYQKHHGPQTLYLPVTLSSIP 

VFQRGGTIVPRWMRVRRSSECMKDDPITLFVALS 

PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 

NTI VSS<IAnPPnHT7l7TPTWrRR\/VTTnAr:vt>A A\r\T 
IN lju vooo/UJJrJlwJll'JllxlWliilv.V VlUjAOlS^AA V V 

LQTKGSPESRLSFQHDPETSVLVLRKPGINVASD 
WSIHLR 


3849 


A 


1 


1717 


RARNARGCWGVCRSGFSSAVCGAARMEQVAEG 

AKVTAVPVSAADS'IEELAEVEEGVGVVGEDNDA 

AARGAEAFGDSEEDGEDVFEVEKILDMKTEGGK 

VLYKVRWKGYTSDDDTWEPEIHLEDCKEVLLEF 

RKKIAENKAKAVRKDIQRLSLNNDIFEANSDSDQ 

QSETKEDTSPKKKKKKLRQREEKSPDDLKKKKA 

KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 

EELKESKKPKKDEVKETKELKKVKKGEIRDLKT 

KTOEDPKENRKTKKEKFVESQVESESSVLNDSPF 

PEDDSEGLHSDSREEKQNTKSARERAGQDMGLE 

HGFEKPLDSAMSAEEDTDVRGRRKKKTPRKAED 

raENRKLENKNAFLEKKTVPKKQRNQDRSKSAA 

ELEKLMPVSAQTPKGRRLSGEERGLWSTDSAEE 

DKETKRJffiSKKPKKDEVKETKELKKVKKGEIRD 

LKTKTREDPKENRKTKKEKFVESQVESESSVLND 

SPFPEDDSEGLHSDSREEKQNTKSARERAGQDM 

GLEHGFEKPLDSAMSAEEDTDVRGRRKKKTPRK 

AEDTRENRKLENKNAFLEKKTVPKKQRNQDRSK 

SAAELEKLMPVSAQTPKGRRLSGEERGLWSTDS 

AEEDKETKBNESKKPKKDEVKETKELKKVKKGE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lu iirst auiiiiif 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
aciq rcsiuuc oi 

peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D^Aspartic Acid, 
E^lutamic Acid, F-Pbenylalanine, G»Glycine, H^Histidiney 
I=lsoleucine, K'sLysineylr^Leucine, M»MetbioDine» 
N»Asparagine» P»Pr4^ine» Q^lutamine» R-Arginine, S=^erine, 
T»Threonine» V=»Valine, W=Tryptophan, Y=Tyrosine, 
A— unHnovTiiy *-9iop couviiy /'possiDic nuctcoiioe ocictioiii 
\Fposs!ble nucleotide insertion 










IRDLKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 
EELKESKKPK 


3850 


A 


1113 


3975 

n 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKDAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKVVRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTILSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRKNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFRITKADA 

AEFWRKAFGEKTIVPWKSFRQALHEVHPISSGLE 

AMALKSTIDLTCNDYISVFEFDIFTRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQYELYCEMGSTFQLCKICAENDKD 

VKIEPCGHLMCTSCLTSWQESEGQGCPFCRCEIK 

GTEPIWDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPIP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPKI 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYMQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDGYDVPKPPVPAVLARRTLSDISNASSS/FG 

LFVLERDP*PQNVTEGSQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATA\SPQLSSEIENLMSQG 

YSYQDIQKALVIAQNNIEMAKNILREFVSISSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLLILQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYWTSQWNTANBAREVAFDLEIPK 

TAFISDFAVTADGNAFIGDIKDKVTAWKQYRKA 

AISGENAGLVRASGRIMBQFTIHLTVNPQSKVTF 

QLTYEEVLKRNHMQYEIVIKVKPKQLVHHFEIDV 

DIFEPQGISKLDAQASFLPKELAAQTIKKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANNHFAHFFAPQNLTNMNKNVVFV 

IDISGSMRGQKVKQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEAimNGGLLRGIEILNQVQESLPELStNrHASI 

LIMLTDGDPTEGVTDRSQILKNVRNAIRGRFPLY 

NLGFGHNVDFNFLEVMSMENNGRAQRIYEDHD 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQYYEGSEIWAGRIADNKQSSFKADVQA 

HGEGQEFSITCLVDEEEMKKLLRERGHMLENHV 

ERLWAYLTIQELLAKRMKVDREVRANLSSQALR 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 

DSPPLEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 

RVTGVDTDPHFinrVPQKEDTLCFNINEEPGVILS 

LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lO ursf ainsno 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A-Alanine C-Oysteine, D=Aspartic Acid, 
E=Glutamic Add, F-Phenylalanine, G=Glycine, U^-Histidine, 
I^lsolencine, Ki=Lysine,I;°Leucine, M=Methionine, 
ANAsparagine, P=Proline, Q^GIntamine, R°Arginine, S^Serine, 
T^Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unlaiown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LGIANPATDFQLEVTPQNITLNPGFGGPVFSWRD 

QAVLRQIX3VWTINKKRNLVVSVDDGGTFVEVV\ 

LHRVW\KGSS\VHQDFLGLLMCWDKSiGMSSPGR 

KGCWGQ\FFHPIRFLKVS*HPPPGSDPQKAQMPT 

MVVRNPPGLTVmGLQKDYSKDPWHGAEVSC 

WFI\HNNGA*I\TDCAYTDY1\VPDIF 


3852 


A 


39 


1735 


TQVAEAGRGEGVVAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGRIVIWMDP1.TRGIA*NKFSAHIHPVCSLC 

WSRDGHKLVSASTDNIVSQWDVLSGDCDQRFRF 

PSPILKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SKHVVLPVDDDSDLNWASFDRRGEYIYTGNAK 

GKILVLKTDSQDLVASFRVTTGTSNTTAIKSIEFA 

RKGSCFLINTADRURVYDGRE1LTCGRX>GEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYTVAGSARQH 

ALYIWEKSIGNLVKILHGTRGELLLDVAWHPVRP 

IIASISSGWSIWAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPUPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 


3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGTIWAGLKVQVQPRF 

LWILCFSMEETQGELTSSCGSKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKYITKNLLSEKNVCKIYLSQLQTGEKSKN 

TIHEDTIFRNGLQCKHEFERQERHQMGCVSQMLI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYLI 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQRIHSGVK 

PYECKECGKAFSRVRDLRVHQTIHAGERPYECK 

ECGKAFRLHYQLTEHQRIHTGERPYECKVCGKT 

FRVQRHISQHQKIHTGVKPYKCNECGKAFSHGS 

YLVQHQKIHTGEKPYECKECGKSFSFHAELARH 

RRIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAFICGYQLTLHLRTHTGEIPYEC 

KECGKTFSSRYHLTQHYRIHTGiBKPYICNECGKA 

FRLQGELTRHHRIHTCEKPYECKECGKAFIHSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFKIH 

TGEKPYICNECGKAFRFQTELTQHHRIHTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

KTFSRHYHLTQHHRGHTGEKPYICNECGNAFICS 

YRLTLHQRIHTGELPYECKECGKTFSRRYHLTQH 

FRLHTGEKPYSCKECGNAFRLQAELTRHfflVHTG 

EKPYKCKECGKAFSVNSELTRHHRIHTGEKPYQC 

KECGKAFniSDQLTLHQ\KIILVRWPMHNVKRIR 

WPLENAL*QRICNLRNFLFVTEHVG1PFTSCSQFI 

RNYFVC 


3854 


A 


108 


894 


LQSCWVPGIPWPSVGWLSWLKDLPSCEIHSASLS 

AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTI 

DNLSTDDINTSSSISSYANTPASSRKNLDVQIDAE 

KHSQVERNSLWSGDDVKKSDGGSDSGIKMEPGS 

KWRRNPSDVSDESDKSTSGKKNPVISQTGSWRR 

GMTAQVGITMPRTKASAPAGALKTPGTGKRPGL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucieotide 

location 

corresponding 

[Q iirsi amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
nciu rcsiuiic oi 
peptide 
sequence 


Amino acid sequence (A>=Alanine C^Cysteine, D^Aspartic Acid, 
E=G)utamic Acid, P=Pbenylalanine, G=Glycine, H=IIistidine, 
Msoleudne, K^Lysine, L^Leucine, M=Metbiooine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S==Serine, 
T=>Tlireonine, V=Valine, W^Trypioplian, Y=Tyrosine, 
X=4}nluioTvn, *=Stop codon, ^possible nucleotide deletion, 
V>irossible nucleotide insertion 










S\GPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP*LPLSELTV* 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPAHLPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 

DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 

VGKSSLVLRFVKGQFHEYQESTIGAAFLTQSVCL 

DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAI 

WYDITNQETFARAKTWVKELQRQASP\SIWGL 

AGNKADLANKRMVEYEEAQAYADDNSLLFMET 

SAKTAMNVNDLFL\AIA*EVAKRVNPQNLG\G\A 

AGRSRGVDLHEQSVQQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAJH>EPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRTIRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRKNVTGILWNLSSSDHLKDRLAKKTPLE\QLTVD 

LGV*APLSGAGGPP\LIQQNASEAEIFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSINHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEVVGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQIVGLYNRLLQ 

RCELNRHTTEAAAGALQNITGGXDPRGPGGLSRL 

ALEQERILNPLLDRVRTADHHQLRSLTGLIRhJLS 

RNARNKDEMSTKVWSHLIVEKLPGSVGEKSPPAE 

VLV\NIVIAVFNNLGWLASPI/ALARDLLYFDGLRK 

LIFIKKKRDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LIKPEHCTVNVDNSLSIPVIAAELVVKKPSEKGM 

QQKKKTKDLGFRAGKESK'reWRK*GLQDMASQ 

MFALPLK*PVTAAFHDSSMPSSLLQIEMEQLFLE 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMKIPDDPKASFENCMSYRMSLHQP 

KFQTTPEPFHDDIPTENIHLQ>JL/PILGPRTAVFHG 

LLTEAYKTLKERQRSSLPRKEPIGKTTEAVSGRSS 

SPPRLPERK 


3858 


A 


203 


3469 


SHQEffiQNSAMAPRKRGGRGISFEFCXJFRNNDHPE 

ITYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

LVDELDLTDKHREAMFALPAEKKWQIYCSKKK 

DQEENKGATSWPEFYIDQLNSMAARKSLLALEK 

EEEEERSKTIESLKTALRTKPNIRFVTRFIDLDGLS 

CILNFLKTMDYETSESRIHTSLIGCIKALMNNSQG 

RAHVLAHSESINVIAQSLSTENIKTKVAVLEILGA 

VCLVPGGHKKVLQAMLHYQKYASERIRFQTLIN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tu III 91 aillinu 

add residue of 

peptide 

sequence 


Predicted end 
nucieotide 
location 
corresponding 
to last amino 

ftrlfl rpciiliiA Af 
aLiti rcaiuuc ui 

peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D^Aspartic Acid, 
£<=Glutamic Acid, F^^Phenylalanine, G^GIycine, H^Histidine, 
I^Isoleucine, K»Lysine, IM^ucine, IV^Methionine, 
N-Asparagine,P^Proline, Q^Giutamine, R^Arginine, S=Serine, 
T^^Tfareonlne, V=Valine, W=»Tryptoplian, Y^^Tyrosine, 
A— unKnownj — oiop coooDi /^possiDic nucleotide deletion^ 
\Fpossible nucleotide insertion 




• 






DLDKSTGRYRDEVSLKTAIMSFINAVLSQGAGVE 

SLDFRLHLRYE\FLMLGIHPVMDKLRKHENS'ILD 

RHLDFFEMLRNEDELEFAKRFELVHIDTKSATQM 

FELTRKRLTHSEAYPHFMSILHHCLQMPYKRSGN 

TVQYWLLLDRDQQIVIQNDKGQDPDSTPLENFNI 

KNWRMLVNENEVKQWKEQAEKMRKEHNELQ 

QKLEKKERECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQVKQQVADLTAQLHELSRRAVCASIP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

TKVFKILDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVroGRRAQNCNn.LS 

RLKLSNDEKRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDIDLLEEHKHELDRMAKADRFLFEMSRINH 

YQQRLQSLYFKKKFAERVAEVKPKVEAIRSGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLITIVENKYPSV 

LNLNEELRDIPQAAKVNMTELDKEISTLRSGLKA 

VETELEYQKSQPPQPGDKFVSVVSQFITVASFSFS 

DVEDLLAEAKDLFTKAVKHFGEEAGKIQPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKRITNQMTDSSRERPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDVIPLLDPYGPAGSDPS 

LEFLVVSEETYRGGMAINRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRIVILGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF 

VIDSDHLGHRAYAPGGPAYQPVVEAFGTDILHK 

DGIINRXVLGSRVFGNKKQLKILTDIMWPnAKLA 

REEMDRAVAEGKRVCVIDAAVLLEAGWQNLVH 

EVWTAVPETEAVRRTVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHVVLS'RCGSRISPNARWRKPGPS 

CRSAFPRLKPSTEKFSVGPDWLLELTSDPWRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTWDnSRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

mXDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCnSGLITLLPDGTTHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

GGHWPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DbEAPVFAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D^^Aspartic Acid, 
£==G)utamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=JLysine, l/=Leucine, M=Methiomne, 
N=Asparagine, P=Proiine, Q^GIutamine, R==Arginine, S=Serioe, 
T=Threoninc, V^Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\-possible nucleotide insertion 










EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVVVKFIKKEKVLEDCWIEDPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAGXQ 

SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 

RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 
HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDWEALSEEHMEADGHAAWFGTWDIISRS 

GEKBPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKMTFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 

GGHWPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVWKFIKKEKVLEDCWIEDPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFroRHPRLDEPLASYlFRQVRAG\Q 

SRLVSAVGYUUJaJIIHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first Amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

acid rrcidiif' nf 

peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glycine, H»Histidine, 
I=lsoleudne, K^Lysine, L^Leudne, M=Mcthioninc, 
N==Asparaginc, P^ProIine, Q=GIutamine, R-Argioine, S^Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
A— uPKnown, — oiop coooii} /—possiDic Ducieonde deJenony 
\ppossible nucleotide insertion 










RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3862 


A 


399 


2069 


TMDRSKRNSIAGFPPRVEVRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGEFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

WGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARJQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRHWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNSIAGFPPRVEVRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNE.RYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAVVADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCTSHLQPTLLQ 

RAKPSNFLLDRKKTDKLKKKKKRKRRDSDAPGK 

EGYRGGLLKLEAADPYVETPTSPTLQDIPQAPSD 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMAR>JDGNFSSLLESIFPS\DDDSWDLV 

TCFCMKPFAGRPMIECNECHTWIHLSCAKIRKSN 

VPEVFVCQKCRDSKFDIRRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLTIARRRGRRSMPVSLEDSGEPTSCPATDAETAS 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

KrLivUli^iJKJvKJsJtKlvJiEuPAETVGS 

LPSKQEPENDQGWSQAGKDDRESKLEGKAAQD 

KDEEPGDLGRPKPECEGYDPNALYCICRQPHNN 



wo 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tn Slrct a an inn 
l\f 11191 alUIUU 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

auU JCSIOUC UJ 

peptide 
sequence 


Amino add sequence (A«Alanine C^Cysteine, D^Aspartic Acid, 
E^GIutamic Aciif, F^PIienylalanine, G»Glycine, H»Histidine, 
Msoleudne, K>°Lysine, l^Leucine, A^Metliionine, 
N=Asparaginc, F^Proline, Q^GIubunine, R=Arginine, S=Serine, 
I^Tbreonine, V=Valine, ^^"Tryptophan, Y=T[yrosine, 
X=UnI{noiyny *^=Stop codon, ^^ossible nucleotide deletioii, 
^possible nudeotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLERNGE 

DYICPNCTELQVQDETHSETADQQEAkWRPGDA 

DGTDCTSIGTIEQKSSEDQGIKGRIEKAANPSGKK ' 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVffiAPGASKCIGPGCCHVAQPDSVYCS 

NDCILKMAAATMKFLSSGKEQKPKPKEKMKMK 

PEKPSLPKCGAQAGKISSVHKRPAPEKKETTVK 

KAVVVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPGSTVGKQPAPRNLVPKKSSFANVAAAT 

PAIKKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PAPAAATAASKKFPGSAALVGAVRKPVVPSVPM 

ASPAPGRLGAMSAAPSQPNSQIRQNIRRSLKEIL 

WK/RFLFFILFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEISLAKLVRLKPEELVSKELSTWKER 

PARSVMESRTKLHNESKKTAPRQEAIPDLEDSPP 

VSDSEEQQESARAVPEKSTAPLLDVFSSMLKDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKLS 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPNVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGVVTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRLSTIWKGFINMQSVAKFVTKAYPVSGCFD 

YLSEDLPDTIHIGGRIAPKTVWDYVGKLKSSVSK 

ELCLIRFHPATEEEEVAYISLYSYFSSRGRFGWA 

NNNRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQMLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGIESGNVFWQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

GNLPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERIlAAGSRQNAHFSTMEWProGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPWGELVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLWSEBQFKVFILPKVSAK 



wo 01/57190 



PCTAJSOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucieotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

9 fill rpcidiip nf 

peptide 
sequence 


Amino acid sequence (A»Alanine C=Cysteine, U=Aspartic Acid, 
£=<>Iutamic Acid, F^Pbenylalanine, G=Glycine, H=Hi5tidine, 
Msoleuclne» K-Lysine, JLr=Leuclne, M~Methionine» 
N=AsparagiDe> P=Proline, Q==Glutamine, R=Argininc S^erine, 
T=Tbreonine» V=Valine, W^Tryptopban, Y=Tyrosine, 

Inllnnwn ^ssjSfAn MkilAit /siuieeSKlA natjtlAAAtjlA at^t^tt^m^ 
*»— uonuttwiij — oiup cuuoOy / possiOil; nuciCvIIOC uCICtlOny 

>Fpossible nucleotide insertion 










LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQWSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGVLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHffiPPWGA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITWLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

GNLPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

VVIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERUAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKffiARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPWGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 

LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQWSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGVLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRAKNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRP 

GVYARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPVVSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRVVGGFGAASGEVPW 

QVSLKEGSRHFCGATWGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVKIGLRRWLHP 

LYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCNaSGWGNTQEGNATKPELLQKASV 

GDDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSGEKALYESELADARRVLDETARERARLQIEIG 

KLRABLDEVNKSAKKREGELTVAQGRVKDLESL 

FHRSEVELAAALSDKRGLESDVAELRAQLAKAE 

DGHAVAKKQLEKETLMRVDLENRCQSLQEELDF 

RKSVFEEEVRETRRRHERRLVEVDSSRQQEYDFK 

MAv^ALbtLKbQHDEQVRLYKLELEQTYQAKLDS 

AKLSSDQNDKAASAAREELKEARMRLESLSYQL 

SGLQKQASAAEDRIRELEEAMAGHUDKFRKMLD 



wo 01/57190 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide . 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, H=Histidinc, 
I=lsoIeucine, K=Lysine, L==LeuciDe, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=>5erine, 
T=Threonine, V=Valine, W=Tryptophan, Y^TyrosInc, 
X=Unknown, *=Stop codon» /^possible nucleotide deletion, 
\=»pos$ible nucleotide insertion 










AKEQEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINAYRKLLEGEEERLKLSPSPSSRVTVSRATSS 

SSGSLSATGRLGRSKRKR\WRWRSPW\QRPKRPG 

HGHGWQRWLPPGPAGLGLGQRNHIEEIDLEGKFV 

QLKNNSDKDQSLGNWRDCRQVLEGEEIAYKFTP 

KmRAGQMVTVWAAGAGVAHSPPSTLVWKGQ 

oawuJlOCiorJvl yJ^VWAJUOxUlVAJVlKl VKK.SSVM 

RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 
YVM 


3869 


A 


1 


1942 


RYRAGPGDGRKDYIRLTRPGLTLPGRAMFARGS 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLERIMCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVR[FPVTIT\GAI\CEECGKQIGGGDIAVF\ASRASL 

GLLLGQPSCFWCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEUFSPECTEAEGRHWHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRGAPHRHSMPEL 

GLRSVPEPPPESPGQPNLRPDDSAFGRQSTPRVSF 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRHYQCDAGSGSDSE 

aCbabrblsbbabbbJiDDOFFLOERIPLPPHLCRPMP 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 
IVA 


3870 


A 


2 


3485 


FVWRVFYVHASCMPPRARSWEGAHAPVGMHV 

AEAHACSSQQQQMPPAQFWMLEWLLHLCAFLS 

TPSFPHWCCCSNPHGSIADKPEEIVPASKPSRAAE 

NMAVEPRVATIKQRPSSRCFPAGSDMNSVYERQ 

GIAVMTPTVPGSPKAPFLGIPRGTMRRQKSIDSRI 

FLSGITEEERQFLAPPMLKFTRSLSMPDTSEDIPPP 

PQSVPPSPPPPSPTTYNCPKSPTPRVYGTIKPAFNQ 

NSAAKVSPATRSDTVATMMREKGMYFRRELDR 

YSLDSEDLYSRNAGPQANFRNKRGQMPENPYSE 

VGKIASKAVYVPAKPARRKGMLVKQSNVEDSPE 

KTCSIPIPrnVKEPSTSSSGKSSQGSSMEIDPQAPE 

PPSQLRPDESLTVSSPFAAAIAGAVRDREKRLEA 

RRNSPAFLSADLGDEHVGLGPPAPRTRPSMFPEE 

GDFADEDSAEQLSSPMPSATPREPENHFVGGAEA 

SAPGEAGRPLNSTSKAQGPESSPAVPSASSGTAG 

PGNYVHPLTGRLLDPSSPLALALSARDRAMKES 

QQGPKGEAPKADLNKPLYIDTKMRPSLDAGFPT 

VTRQNTRGPLRRQETENKYETDLGRDRKGDDK 

KNMLIDMDTSQQKSAGLLMVHTVDATKLDNA 

LQEEDEKAEVEMKPDSSPSEVPEGVSETEGALQI 

SAAPEPTTVPGRTIVAVGSMEEAVILPFRIPPPPLA 

SVDLDEDFIFTEPLPPPLEFANSFDIPDDRAASVPA 

LSDLVKQKKSDTPQSPSLNSSQPTNSADSKKPAS 

LSNCLPASFLPPPESFDAVADSGIEEVDSRSSSDH 

HLETTSTISTVSSISTLSSEGGENVDTCTVYADGQ 

AFMVDKPPVPPKPKMKPnHKSNALYQDALVEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, O^Aspartic Acid, 
E=Clutamic Acid, F=Phenyla1anine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucinc, M=McthioniJie, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^erine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=pos5ible nucleotide deletion, 
V=possible nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEIKSPILSGPKANVISELNSILQQMNREKL 

AKPGEGLDSPMGAKSASLAPRSPEIMSTISGTRST 

TVTFTVRPGTSQPITLQSRPPDYESRTSGTRRAPS 

PVVSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGFHKEAFMHTsrFT 

DGSHLPNLQKEDLIDLGVTRVGHRMNIERALKQ 
LLDR 


3871 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGKNLADRCTD 

EVNALVLQTQQEHENfLKPLLPAGIQDKLHTLlPC 

KKFDLSYNLNYHKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPKNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKOOIATTFARLCOOVDTTOKOl FFFTARI PKFTD 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 
NEES 


3872 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEdGMGRNLADRCTD 

EVNALVLQTQQEIIENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPKNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKOOIATTFARLrOOVDTTOKOT FFFIART PlTFm 

QLEKIQ>WSKLLRNKAVQLK>}ELENFTKQFLPSS 
NEES 


3873 


A 


2944 


2089 


PVCTALTPGRMTDDKDVLRDVWFGRIPTCFTLY 

QDEITEREAEPYYLLLPRVSYLTLVTDKVKKHFQ 

KVMRQEDISEIWFEYEGIPLKWHYPIGLLFDLLA 

SSSALPWNITVHFKSFPEKDLLHCPSKDAIEAHF 

MSCMKEADALKHKSQVINEMQKKDHKQLWMG 

LQNDRFDQFWAINRKLMEYPAEENGFRYIPFRIY 

OTTTERPFIOKLFRPVAADnOT HTl GHT T KFVPP 

SAIDPEDGEKKNQVMIHGIEPMLETPLQWLSEHL 
SYPDNFLfflSnPQPTD 


3874 


A 


776 


366 


QARGAPSSPMCPLPLAAAAVAAPRAPLRLLNRG 
LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 
DEARKJGVVGWVKNTSKGTVTGOVOnPFnKVM 

SMKSWLSKVGSPSSRIDRTOFSNEKTISKLEYSNF 
SIRY 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKIPLVFRGHT 

QQDPEVPKSLVSNLRIHCPLLAGSALITFDDPKVA 

EQVLQQKEHTINMEECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQIGQFTVPLGGQQVPLRVSPYVNGEIQKAEI 

RSQPVPRSVLVLNIPDnJDGPELHDVLEIHFQKPT 



wo 01/57190 



PCT/USOl/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, l)=Aspartic Acid, 
£=Glutaniic Acid, F=Plienylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucine, M^Methionine, 
N^Asparagine, P=Proline, Q=Glutaniine, R^vVrginine, S<>Serine, 
T=Threonine, V=Valine, W==Tryptophan, Y=Tyrosine, 
X=^Unknown^ ^=StoD codon. ^Dossible nucleotit)^ dpl^tinn 
\ppos$ible nucleotide insertion 










RGGGEVEALTWPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQALLAIFWLLLSWVSSEDKVVQSPLSL 
WHEGDTVTLNCSYEVTOFRSLLWYKQEKKAPT 
FLFMLTSSGIEKKSGRLSSILDKKELSSILNITATQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCmPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYISIHNMCAWMTOSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHYl 

LNGSKAFISGAGESDIYVVMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVIFEDCA 

VPVANRIGSEGQGFLIAVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVALCS 

MAKLFATDECFAICNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQBLEGSNEVMRILISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 

SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 

TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 

PQNSSSTEVYRGFWQHGLPST**PFSS*QWPGQH 

TQGCSKLLGKQTTHLPCSTWPA**PSPSCLTRFR* 

W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 

TESTPSWPRFSSWTSGEDPASPAPAI 


3879 


A 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 

NTSLCTRDYKITQVLFPLLYTVLFFVGLITNGLA 

MIUFFQIRSKSNFnFLK>n:VISDLlJVlILTFPFKlLS 

DAKLGTGPLRTFVCQVTSVIFYFTMYISISFLGLIT 

IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTMVHLTPEEKSAVTALWGKVNVDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RIMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 

FAPIYVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 

IVTEFNLVCANSWMLDLFQSSVNVGFFIGSMSIG 

YIADRFGRKLCLLTTVLINAAAGVLMAISPTYTW 

MLIFRLIQGLVSKAGWLIGYILITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNFFFLLYYWCIPESPRWLISQNKNAEAMRUK 

HIAKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 

LDEPQEQAEGSLTVYVISEHSSLLPQDMMSYIGP 

KRTAWRGIMHREAFNnGRRIVQVAQAMSLTED 

VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 

LLNPDPKSHDVYWDIEGAVRRYVQPFLNALGAA 

GNFSVDSQILYYAMLGVNPRFDSASSSYYLDMH 

oJLr W V iTir V lioivLikJo o/VAoL* I r V j-»jN ri^L» i V r iil_,AJrl 

SPLYIQDKDGAPVATNAFHSPRWGGIMVYNVDS 
KTYNASVLPVRVEVDMVRVMEVFLAQLRLLFGI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D^^Aspartic Acid, 
E=GIutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
t^lsoleucine, K=Lysine, L=Leucine, M=IVlethionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLPNSTKKIQ 

FHQELLVLFWKLCDFNKVGQPRGALQGDGEQLP 

Q*PGGRDSVRLRGVGQSCPSLELSPLGPSPHP*KF 

LFFVLKSSDVLDILVPILFFLNDARADQSRVGLM 

fflGVFUJLLLSGECNFGVRLNKPYSIRVPMDIPVF 

TGTHADLLIVWFHKnTSGHQRLQPLFDCLLTIVV 

NVSPYLKSLSMVTANKLLHLLEAFSTTWFLFSAA 

QNHHLVFFLLEVFNNIIQYQFDGNSNLVYAHRKR 

SIFHQLANLPTDPPTIHKALQRRRRTPEPLSRTGS 

QGGAPPWRAPAPLPLQSQAPSRPVWWLLQALTS 

*PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQTIMRLLQVLVPQVEKICIDKGLTDESEILR 

FLQHGTLVGLLPVPHPBLIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3S84 


A 


1 


804 


NGPRAPFSQEGQSTGPPPLIPRLGQHGAQGRIPPL 

NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 

GRAPPRGRDGFPGPEDFGPEENFDASEEAARGRD 

LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSVMG 

SVVKSEASSSPPVVTSSSMSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 
TKSQMNCNLGTCQLQRSGPRCLCPNTNTHWYW 
GETCEFNIAKSLVYGIVGAVMAVLLLALIILnLFS 
LSQ\RKRHRPESEGEADFGLENATNNFG\PTLETV 
DSGTELHIQVRPEMVASTV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 

RQLLRKADGVVLMYDITSQESFAHVRYWLDCL 

QDAGSDGVVILLLGNKMDCEEERQVSVEAGQQL 

AQELGVYFGECSAALGHNILEPWNLARSLRMQ 

EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QNTOITWSSSWNDGLAFCALLHTYLPAHIPYQEL 

NSQDKRRNFMLAFQAAESVGKSTLDINEMVRT 

ERPDWQNVMLYVTAIYKYFET 


3889 


A 


1 


1160 


LWTAITAILAFPNEYTRMSTSELISELFNDCGLL 

DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 

WQLALTLILKI\aTIFTFGMKIPSGLFIPSMAVGAI 

AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 

CITPGLYAMVGAAACLGGVTRMTVSLWIMFEL 

TGGLEYTVPLMAAAMTSKWVADALGREGIYDA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^'Alanine C=Cysteine, D=Aspartic Acid» 
£>Glntaroic Add/F'sPbenylalanjnet G=Glycine, H^Histidine, 
I^Isolencine, K~Lysine» L=I.eucine, M=Metlilonine, 
N-Asparagine» P=Proiine» Q=Glutamine» R»Aiginine, S^Serine, 
T^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
A— unKnown, ''=9top codon, A^possiDie nuaeoiiae deletion, 
V=possibIe nndeotide insertion 










HIRLNGYPFLEAKEEFAHKTLAMDVMKPRRNDP 

LLTVLTQDSMTVEDVETIISETTYSGFPVWSRES 

QRLVGFVLRRDLIISIENARKKQDGVVSTSIIYFTE 

HSPPLPPYTPPTLKLRNILDLSPFTVTDLTPMEIVV 

DIFRKLGLRQCLVTHNGRLLGimCKDVLKHIAQ 

MANQDPDSELFN 


3890 


A 


1 


387 


SWCWTGIFVLGTTNLRLEGSWYRSLWGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RWYTKLQLKELENEYAINKFINKDKRRRISAAT 
NLSERQVTIWFQNRRVKDKKIVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVIIIPSALDLAST/QDEMVERPLGRLNDKNYA 

ASENHI*PDKMVAPEFASIPLRE\VCDDERDCIAV 

LGKN*PDWADDSEPT\VRAAELEQVPHIALFLFK 

KTRLSmCFFSKFLLPYCGLDTLADQNXNQVRKT 

SQAALL\ALLEQEL1ERFDVETKVCPVLIELTAPDS 

NDDVKTEAVAIMCKMAPVMVGKDITERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSVVGQQAT 

EEMLLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPEIDLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRKELEEMIENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEE'nSlEKRSDLQDE 

LDINELPNCKINQEDSVPLISDAVENMDSTLHYm 

NDSDLSNNSSFSPDEERRTKVQDVVPQALLDQY 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR 

QNWHCLRETYETLASDMQWKVRRTLAFSIHELA 

VILGD\QLTAADLVPIFNGFLK*PSMKSRIGVLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSRNWR 

FRAELAEQLILLLELYSPRDVYDYLRPIALNLCAD 

KVSSVRWISYKLVSEMVKKLHAATPPTFGVDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVIEDDCLPM 

DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 

LLEKDYHASASCHQEAVEQTIMALQMDRDSDV 

KYFASIHPASTKISEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATSAPLRKLSVDLIKTYKHINEV 

YYAKKKRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDYIVRSGERWLERYEIDSLIGKGSFGQWKA 

YDHQTQELVAIKIIKNKKAFLNQAQIELRLLELM 

NQHDTEMKYYIVHLKRHFMFRNXHLCLVFELLS 

YNLYDLLRNTHFRGVSLNLTRKLAQQLCTALLF 

LATPELSIIHCDLKPENILLCNPKRSAIKIVDFGSS 

CQLGQRIYQYIQSRFYRSPEVLLGTPYDLAIDMW 

SLGCILVEMHTGEPLFSGSNEVCPQEGVDQMNRI 

VEVLGEPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKELRKDYQGPGTRRLQEVLGVQTGGPGGRRA 

GEPGHSPAD\YVLRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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S£QD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locatton 

corresponding 

tn firftt flminn 

W Jill 91 ttUliUV 

add residue of 

pepdde 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D^Aspartic Acid, 
{^Glutamic Add, F=PlienyIaIanine, G^GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparaginc, P=Proline, Q==Glutamine, R=Arginine, &=Serine, 
T=Tlireonine, V=Valinc, W-Tryptophan, Y=Tyrosine, 

^'v/iiniiui'Tu, ""oiuir irvuuuy /"|fU99ivic iiukicvuuc ucicuon, 

^possible nucleotide insertlDn 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 
QAPASASSLPGTGAQLPPQPRYLGRPPSPTSPPPP 
ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 
RMTGGRPPLPPPDDPATLGPHLGLRGVPQSTAAS 

S 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTDPQTFLHTWVSECRD 


3894 


A 


1120 


136 


slplapapavagpvalcpaglcpaqpgmpagpa 

aasgshpevgsvlqrssqphwpnpwpgaghlpp 

pagpfpynppagpgaaagla*spprssptk:svgp 

qscpanasappaqpclagappaaslpppgpgsvs 

aapapggpapaepplgvppvpawllpdspplpgt 

hsgpppaavsuppaaaacpwvppplphhppdles 

psaaapnpgcaggirhfppgspeassplrpaaapa 

LLPLPRPPS*PAT>WKPLHSPVAVAGGSFVAGGSV 
LPAPDLDQPRPSGPPAASPTPGPGVAQPPPGSAVL 
PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDLISCLCPPR 

SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 

PLSCSIDFQRLLAHEEETQKRRAKESGMAFTQLT 

FRDVAIEFSQDEWKCLNSTQRTLYRDVMLENYR 

NLVSLDLSRNCVIKELAPQQEGNP/ARSIPHSDIGT 

T*KT*H*RVLLQGNQEKNTRL*LSVER**KKLQQ 

SDYGPKRKSYL*ERPTR*KRYRKQVY*TSA\*LSF 

LPHPHELQQFQAEGKIYECNHVEKSVNHGSSVSP 

PQIISSTIKTHVSNKYGTDFICSSLLTQEQKSCIRE 

KPYRYIECDKALNHGSHMTVRQVSHSGEKGYKC 

DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

RSFSRNSCLALHRRVHTGEKPYKCYECDKVFSR 

NSCLALHQKTfflGEKPYTCKECGQAFSVRSTLTN 

HQVIHSDK 


3896 


A 


202 


498 


MVQSCSAYGCKNRYDKDKPVSFHKFPLTRPSLC 
KEWEAAVRRKNFKPTKYSSICSEHFTPDCFKREC 
NNKLLKENAVPTIFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG 
GGGPATMIHFILLFSRQGKLRLQKWYITLPDKER 
KKITREIVQIILSRGHRTSSFVDWKELKLVYKRYA 
SLYFCCAIEVNQDNELLTLENVHR 


3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSnUL 
YLTMFLSSVGFSVVMMSrWPYLQKIDPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHIPASllNKYYMLVARGLLGIG 


3899 


A 


24 


718 


FRGRPGIPEREGKGNHSFVEVARVIVVDLHSRLG 

GAMAERKGTAKVDFLKKIEKEIQQKWDTERVFE 

VNASNLEKQTSKGKYFVTFPYPYMNGRLHLGHT 

FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 

ACADKLKREIELY/GCPPDFPDEEEEEEETSVKTE 

DHIKDKAKGKKSKAA/AKAGSSKYQWGIMKSLG 

LSDEEIVKFSEAEHWLDYFNALAIQDLKRMG 


3900 


A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 

SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 

GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAARE 

KorrLHUKliollh 


3901 


A 


193 


345 


GEWAVPPAPGGQGVSIPHGPEPGQGSGVHIAPRQ 
GEGSDRTEPLICPKAAP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of - 
peptide 
sequence 


Amino acid sequence (A=Alanine C°Cystcine, I>±Aspartlc Acid, 
E=Glutamic Acid, F-Pbenylalanine, G=GIycine, H=Histidine, 
Msoleucine, K-Lysine, D'Leucine, M=Metbionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W^ryptophan, Y=Tyrosine, 
X=I]nknown, *=Stop codon, ^=possible nucleotide deletion, 
V=pos9bIe nucleotide insertiOD 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPLSP 
PGSHAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


N>MRNPHLSSNHYLNLARTETVFARMESVKQR1 

I A'DtZTTTif^l VXT17A^1^Cf i^f\T\ro\rT T2W^TVT*r'<Ti'nT* 

LAi'oJSJCOJLJvjNr AviJioi.<jl^l I KV1JiKJ\.(^DT(jETIE 

LTEDGKPL*VPERKAPLCDCTCFGLPRRYIIAIMS 

GLGFCISFG 


3904 


A 


732 


1046 


AMSECPLILYIHKHIDTYSQSYLFNDLFYPVYSGG 

KIVIV I I tnLKJBV VruKobUbllYrLW* VLFGK'YA 
VAPNALMFIRFM*NCTFVPKLP*VMDLK**LQYK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 

PFPLPCSTMPGMMEKGPELLGKNRSANGSAKSP 

AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 

MRVGAEYQARIPEFDPGATKYTDKDNGGMLVW 

SPYHSIPDAKLDEYIAIAKEKHGYNVEQALGMLF 

WHKHNIEKSLADLPNFTPFPDEWTVEDKVLFEQ 

At br HOKsr HRIQQMLPDKTIASLVKY YYSWKK 

TRSRTSLMDRQARKLANRHNQGDSDDDVEETHP 

MDGNDSDYDPKKEAKKEGMS 


3906 


A 


2 


513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 
tA 1 i>t)CjKSIDYGr ISAILFLVTGILLVIISYIVPREV 
TVDPNTVAAREMERLEKESARLGAHLDRCVIAG 
LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


ILIMSNCLQNFLKITSTRLLCSRLCQQLRSKRKFF 
O I VPiaRLHRRWITGlGLVTPLGVGTHLVWDRLI 
GGESGIVSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLGWRAPLFSRCLAFHSPFDLLNTPKLVKTAE 

LPPDRNYVLGAHPHGIMCTGFLCNFSTESNGFSQ 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAWIMVGGAHEALYSVPGE 

HLJL 1 l^QKRKGr VIU^LRHGASLYPVYSFGENDIF 

RLKAFATGSWQHWCQLTFKKLMGFSPCIFWGR 

GLFSATSWGLLPFAVPITTV 


3909 


A 


1 


793 


FRAAGRPAAAMGDIPWGLSSWKASPGKVTEAV 

KEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRREDLLIATKLWCTCHKKSLVETACRKSLK 

ALKLNYLDLYLJHWPMGFKPPHPEWIMSCSELSF 

CLSHPRVQDLPLDESENMVIPSDTDFLDTWEAME 

ULvl I KjL VKNIO V bNl* NHbQLERLLNKPGLRFKP 

LTNQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPVIKRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMHRKKVDNRIRILIENGVAERQRSLFVVVGD 

RGKDQVVILHHMLSKATVKARPSVLWCYKKEL 

GFSSHRlOaiMRQLQKKIKNGTLNIKQDDPFELFI 

AA IJSIKYCYYNE rHKJLGNTFGMC VLQDFEALTP 

NLLARTVETVEGGGLVVILLRTMNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 
RYGADKMAAGGAVAAAPECRLLPYALHKWSSF 
SSTYLPENILVDKPNDQSSRWSSESNYPPQYLILK 
LERPAIVONlTFGKYPlC'nTVrMT TCK'FK'VFfifiVrM 

EE>MTCLLSSGLK>roY>«CETFTLKHKIDEQNlFPC 
RFJKIVPLLSWGPSFNFSIWYVELSGIDDPDIVQPC 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

w iirai duiiuv 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

aua rcoiouc Ol 

peptide 
sequence 


Amino add sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E^GIntamic Acid, F^Phenylalanioe, G=GIycine, B=Histidine, 
I^Isoieudne, K=Lysine, Lr»Leudne, M=M etiiionine, 
N=Asparagine, F^ProHne, Q^GIutamine, R^Arginine, S=Serine, 
T=^reonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=UDkno>vn, *=Stop codon, A^pos^le nucleotide deletion, 
\=possibie nudeotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTEAFESLQ 
KKT 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGIG 

LFALAHAAFSAAQHRSYMRLTEKEDESLPIDIVL 

QTLLAFAVTCYGIVHIAGEFKDMDATSELKNKTP 

DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNQDA 

LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKIVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


3914 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGYGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSEIPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYUKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSIX? 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHR5TLTKKMfflQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEOFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISEDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

lEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

auclcotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Giuiamic Add, F=Pbenylalanine, G=Gtycint, H=Hi5tidine, 
I=lsoleucine, K'^Lysine, L=Leucine, M=Methionine, 
N=A$paragine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=nireonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unl(nown, *=Stop codon, /=po$sible nucleotide deletion, 
^osdble nucleotide insertion 










MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

nSTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLIISTSTTNDYTPQVSAITDVEGGLSDALR 

lEENMEGTOVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINABEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSS VSSIRYL AA VNTGAIKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHWDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTODVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEroSEPGVENVFEVSKTQDNRNNNSHQDroSEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A'^AIanine C=Cysteine, D=Asparlic Acid, 
E^Gtutamic Acid, F^PIienylalanine, G=Glycine, HoHistidine, 
I=Isoleucine, K=Lysine, Lr=Leudne, IVf'^Methionine, 
N=Asparagine, P=Proline, Q^GIutanine, R=Arginine, S=Serine, 
T^TIireonine, V=Valine, W^Tryptopban, Y-Tyrosine, 
XBUnknowD, *=Stop codon, /possible nucleotide deletion, 
VpossiUe nucleotide insertion - 










MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENEMTKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHWGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

lEADEGLnGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITnSEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTWEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDnTSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGHSTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SDDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECTEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAVSMMSYLKQPPYG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
FTRSQLDVLEALFAKTRYPDIFMREEVALKINLPE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nudeotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E^lutamic Add, F=Pbenylalanine, GMSIycine, H=Histidine, 
I=Isoleucine, K»Lysine, I^Leudne, M=Methionine, 
N=Asparagine, P==Proline, Q=Glutamine, R=Arginine, S=Scrine, 
l^Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nudeotide deletion, 
V^possible nudeotide insertion 










SRVQVWFKNRRAKCRQQQQSGSGTKSRPABCKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLVVAKLPCPLHIFSLCVFIEENRLV 
SGSWARDmSVEETDKSGYR 


3917 


A 


2 


776 


KNIPGRRFRPPGLRRLLKGPHMPREPRGYRTRVP 

ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 

NVQAGGALAPPRHLCGLCSRLHFLKPDLSVRAA 

PSRAGASVMALRKELLKSIWYAFTALDVEKSGK 

VSKSQLRVLSHNLYTVLHIPHDPVALEEHFRDDD 

DGPVSSQGYMPYLNKYILDKVEEGAFVKEHFDE 

LCWTLTAKKNYRADSNGNSMLSNQDAFRLWCL 

FNFLSEDKYPLIMDPDEGEYLLKRYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 
CTGLWQAQRQASRQSQRELGGQVDLFKRRVV 
RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 

YFcmq 


3919 


A 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPKKT 
RAMRRRLNMHEENLKTKKQHRKERLYPLRKYA 
AKA 


3920 


A 


1 


654 


RCCRSFVAPLQEKVVFGLFFLGAILCLSFSWLFHT 

VYCHSEGVSRLFSKLDYSGIALLIMGSFVPWLYY 

SFYCNPQPCFIYLIVICVLGIAAIIVSQWDMFATPQ 

YRGVRAGVFLGLGLSGIIPTLHYVISEGFLKAATI 

GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 

IWFHSHQLFHIFWAGAFVHFHGVSNLQEFRFMI 

GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNILDNSKJISEECRKELTALLHHYYPIEID 

PHRTVKEKLPHMVEWWTKAHNLLCQQKIQKFQI 

AQWRESNAMLREGYKTFFNTLYHNNIPLFIFSA 

GIGDILEEIIRQMKVFHPNIHIVSNYMDFNEDGFL 

QGFKGQLIHTYNKNSSACENCGYFQQLEGKTNV 

ILLGDSIGDLTMADGVPGVQNILKIGFLNDKVEE 

RRERYMDSYDIVLEKDETLDVVNGLLQHILCQG 

VQLEMQGP 


3922 


A 


2 


164 


GKIYQRAFGGHSLKFGKGVQAHGCCCVADRTG 
HSILHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVPTWQLKKNR 

R\^SHFLTKLHSLKMLSITPSQLENGKKITTYD 

YRFMVKI^ETOGIIVTNEQIHILMNSSKKLMVK 

DRLLPFTFAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLGIPWDGKAPCQQVLAHL 

AQLTIPSNFTALSFFMGFMDSHRDAIPDYEALVG 

PLHSLLKQKPDWQWDQEHEEAFLALKRALVSAL 

CLMAPNSQLPFRLEVTVSHVALTAILHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGGDSPYAVAWALK 

HFSRCIGDTPWLDLSYASRTTADPEVREGRRVS 

KAWLIRWSLLVQDKGKRALELALLQGLLGENRL 

LTPAASMPRFFQVLPPFSDLSTFVCIHMSGYCFYR 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glatamic Acid, F-Phenylalanine, G=Glycine, H=°Histidine, 
I=I$oleucine, K=Ly5ine, L°=Lencine, M==Metb!onine, 
N-Asparagine, P=Proline, <X>lutamine, R=Arginine, S'^Serine, 
T^Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=UDl(nown, *=Stop codon, ^possible nucleotide deletion, 
\Fpossible nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 

HLAAVACGLERFGQSPLPWFLTHCNWIFSLLWE 

LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 

LPFIYRTSYRGSLFAVTVDTLAKQGAQGGGQWW 

SLPKDVPAPTVSPHAMGKRPNLLALQLSDSn.AD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWVVPTQLRRDLIFSVHDIPLGAHQR 

PEETYKKLRLLGWWPGMQEHVKDYCRSCLFCIP 

RNLIGSELKVIESPWPLRSTAPWSNLQIEWGPVT 

ISEEGHKHVLIVADFNTRWVEAFPLKPYTHTAVA 

QVLLQHVFARWGVPVRLEAAQGPQFARHVLVS 

CGLALGAQVASLSRDLQFPCLTSSGAYWEFKRA 

LKEHFLHGKKWAASLPLLHLAFRASSTDATPFK 

VLTGGESRLTEPLWWEMSSANIEGLKMDVFLLQ 

LVGELLELHWRVADKASEKAENRRFKRESQEKE 

WNVGDQVLLLSLPKNGSSAKWVGPFYIGDRLSL 

SLYRIWGFPTPEKLGCIYPSSLMKAFAKSGTPLSF 

KVLEQ 


3924 


A 


1 


1826 


MGSVTVRYFCYGCLFTSATWTVLLFVYFNFSEV . 

TQPLKNVPVKGSGPHGPSPKKFYPRFTRGPSRVL 

EPQFKANKIDDVIDSRVEDPEEGHLKFSSELGMIF 

NERDQELRDLGYQKHAFNMLISDRLGYHRDVPD 

TKNAACKEKFYPPDLPAASWICFYNEAFSALLR 

TVHSVIDRTPAHLLHEIILVDDDSDFDDLKGELDE 

YVQKYLPGKIKVIKNTKREGLIRGRMIGAAHATG 

EVLVFLDSHCEVNVMWLQPLLAAIREDRHTVGC 

PVIDIISADTLAYSSSPWRGOFNWGLHFKWDLV 

PLSELGRAEGATAPIKSPTMAGGLFAMNRQYFH 

ELGQYDSGMDIWGGENLEISFRIWMCGGKLFIIP 

CSRVGHIFRKRRPYGSPEGQDTMTHNSLRLAHV 

WLDEYKEQYFSLRPDLKTKSYGNISERVELRKKL 

GCKSFKWYLDNVYPEMQISGSHAKPQQPIFVNR 

GPKRPKVLQRGRLYHLQTNKCLVAQGRPSQKG 

GLVVLKACDYSDPNQIWIYNEEHELVLNSLLCLD 

MSETRSSDPPRLMKCHGSGGSQQWTFGKNNRLY 

QVSVGQCLRAVDPLGQKGSVAMAICDGSSSQQ 

WHLEG 


3925 


A 


5386 


2897 


VRWNSKTECYLSIQTQENFPANLNELVNCrVISSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERUAYLRDFNEDQKKAIETAYAMVK 

HSPSVAKICLfflGPPGTCaCSKTIVGLLYRLLTENQ 

RKGHSDENSNAKIKQNRVLVCAPSNAAVDELM 

KKIILEFKEKCKDKKNPLGNCGDINLVRLGPEKSI 

NSEVLKFSLDSQVNHRMKKELPSHVQAMHKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKIKEVQGRPQKTQSIIILESHIICCT 

LSTSGGLLLESAFRGQGGVPFSCVTVDEAGQSCEI 

ETLTPLIHRCNKLILVGDPKQLPPTVISMKAQEYG 

YDQSMMARFCRLLEENVEHNMISRLPILQLTVQ 

YRMHPDICLFPSNYVYNKNLKTNRQTEAIRCSSD 

WPFQPYLVFDVGDGSERRDNDSYINVQEIKLVM 

EHKLIKDKRKDVSFRNIGIITHYKAQKTMIQKDL 

DKEFDRKGPAEVDTVDAFQGRQKDCVIVTCVRA 

NSIQGSIGFLASLQRLNVTITRAKYSLFILGHLRTL 

MENQHWNQUQDAQKRGAIIKTCDKNYRHDAV 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide . 
locatioD 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°'Alanine C^Cysteine, D=A$partic Add, 
E=Glutamic Acid, F=PhenyIalanine, &=Glycine,H»Histidine, 
I=°Isolencine^ K=Lysine, L^Lcucine, M°Metbionine, 
N=Asparagine, FHProline, Q=Glutamine, R=A(ginine^ S^Serine, 
T=T1ireonine, V'^Valine, W>=Tiyptoplian, Y^rosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KELKLKPVLQRSLTHPPTIAPEGSRPQGGLPSSKL 

DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 

PVHDQLQDPRLLKRMGIEVKGGIFLWDPQPSSPQ 

HPGATPPTGEPGFPVVHQDLSHVQQPAAWAAL 

SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH 

RREARAFSEGEQEKCGSETHHTRRNSRWDKRTL 

EQEDSSSKKRKLL 


3926 


A 


99 


284 


MPREDRATWKSNYFLKEQLLDDYPKRFIVGANN 
VGSKQMQQIRMSIJIGKAWLMGKNTMMR 


3927 


A 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGENWI 
FGDFMCKFIRFSFHFNLYSSILFLTCFSIFRYCVIIH 
PMSCFSIHKTRCAWACAVVWIISLVAVIPMTFLI 
TSTNRTNRSACLDLTSSDELNTIKWYNLILTA\LL 
CLPLVIVTLCYTTIIHTLTHGHAI^VDSCLKQKARR 
LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MRLSKTLVDMDMADYSAALDPAYTTLEFENVQ 

VLTMGNDTSPSEGTNLNAPNSLGVSALCAICGDR 

ATGKHYGASSCDGCKGFFRRSVRKNHMYSCRFS 

RQCVVDKDKRNQCRYCRLKKCFRAGMKKEAV 

QNERDRISTORSSYEDSSLPSINALLQAEVLSRQIT 

SPVSGINGDIRAKKIASIADVCESMKEQLLVLVE 

WAKYIPGFCELPLDDQGALLRAHAGEHLLLGAT 

KRSMVFKDVLLLGNDYIVPRHCPELAEMSRVSIR 

ILDELVLPFQELQIDDNEYAYLKAIIFFDPDAKGL 

SDPGKIKRLRSQVQVSLEDYINDRQYDSRGRFGE 

LLLLLPTLQSITWQMffiQIQFIKLFGMAKIDNLLQ 

EMLLGGSPSDAPHAHHPLHPHLMQEHMGTNVrV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

PGASGSEPYKLLPGAVATIVKPLSAIPQPTITKQE 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEVVPTPSDWTKACEAS 

WQWGALTTWNSPPVVPANEPSLRELVQGRPAG 

AEKPYICNECGKSFSQWSKLLRHQRIHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 

STNLIKHQRSHTGEKPYKCGECRRAFYRSSDLIQ 

HQATHTGEKPYKCPECGKRFGQMHNLLKHQKIH 

AGEKPYRCTECGKSFIQSSELTQHQRTHTGEKPY 

ECLECGKSFGHSSTLIKHQRTHLREDPFKCPVCG 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINHQRIHRGERPYICADCGKSFIMSSTLIRHQ 

RIHTGEKPYKCSDCGKSFIRSSHLIQHRRTHTGEK 

PYKCPECGKSFSQSSNLITHVRTHMDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 

QHQRIHIGENPYKNADGLIAHAAPKPPQLRSPRL 

PFRGNSYPGAAEGRAEAPGQPLKPPEGQEGFSQR 

RGLLSSKTYICSHCGESFLDRSVLLQHQLTHGNE 

KPFLFPDYRIGLGEGAGPSPFLSGKPFKCPECKQS 

FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
£=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Hisddine, 
I-Isoleucine, K=Lysine, L^Leucine, M==Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=-Threonine, V=Valine, W=Tryptophan, Y«Tyrosine, 
X^Unknown, ^=Stop codon, /^possible nucleotide deletion, 
\-pos$ible nucleotide insertion 










EHLRSPLGARPYRCSDCRASFLDRVALTRHQETH 

"7^/^17 f T>r>"\rr>T7 T>T>t)T7 A l/TT CTT^/^r7/^r?/^CPr>Tr>TT700 

X v^EKrr IN rfcUr rrli A V 1 Lt) i LM^tCjEuii 1 r 1 r 1 liS>S 

SHGEGQNPKTLVEEKPYLCPECGAGFTEVAALLL 

HRSCHPGVSL 


35^30 


A 


513 


273 


K 1 J HI Y loliHJr LQuFCjNLPICMAKTDLSLS 
HQPDKKGVPSDFILPISDVRASIGAGFIYPLVGTG 
SRESPLWL 


3^31 


A 


1 iC 

lo 


one 


iy<l<l)rLaCWrAr i VLubAKGDQVDwSKLYRDT 
GLVKMSRKPRASSPFShfNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3^32 


A 


16 


1 AC 

305 


"LTJOTM?! C"i^l17T> A ■I7T''\IT /^T? A Ti /^TXi^"* TT^TiyciTTT A/tit-XT' 

lu<i<JjrL5>CWPArl VLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQIPFISKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVYIRSKNWA 

KVGDLLPHVSSPKIHLQYAKAKEADGRYKEAW 

AYENAKQWQSVIRIYLDHLNNPEKAVNIVRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADIIGSEDTTNEDYQSIALY 

FEGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVAIEMAIETVGQAKDELLTNQLIDHLLGEND 

GMPKDAKYLFRLYMALKQYREAAQTAIIIAREE 

QSAGNYRNAHDVLFSMYAELKSQKIKIPSEMAT 

NLMILHSYILVKIHVKNGDHMKGARMLIRVANN 

ISKFPSHIVPILTSTVIECHRAGLKNSAFSFAAML 

MRPEYRSKIDAKYKKKffiGMVRRPDISEIEEATTP 

CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCLSVS 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRtFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

TDFGEKWAEMNRLGMMVDLSHVSDAVARRAL 

EVSQAPVIFSHSAARGVCNSARNVPDDILQLLEE 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 

HIKAVMGSKFIGIGGDYDGAGKYRKKTTOKAPW 

RTSSRMSS 


3935 


A 


1 


883 


HETTPAWQSVLLERGWNKFDKQEQNAEDWNL 

YWTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 

KDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

ILIFSDFKDFIFDDMYIVQKYISNPLLIGRYKCDLR 

lYVCVTGFKPLTIYVYQEGLVRFATEKFDLSNLQ 

NN YAHLTNSSI^IKSGAS YEKIKEVIGnQCKWTL 

RFFSYLRSWDVDDLLLWKKIHRMVBLTILAIAPS 

VPFAANCFELFGFDE.IDDNEFHRTG 




A 






HT AlIQl CXtfX "DVUVOVT'VPVT VVOVTV'riVTV'TrC' A 
xlJL*/\Jlol^Oi'JLl'JSJll\^l L^VlvIlrfi I VtfV JlSJUVljvlirA 

DDGVKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 



wo 01/57190 



TABLE 7 
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SEQIDNO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


0.719 


20 


28 


0.972 


0.920 


21 


23 


0.954 


0.905 


22 


46 


0.955 


0.568 


23 


26 


0.942 


0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


0.584 


27 


17 


0.975 


0.914 


28 


18 


0.980 


0.934 


29 


23 


0.928 


0.718 


30 


26 


0.978 


0.885 


32 


20 


0.946 


0.719 


33 


29 


0.933 


0.671 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 


0.981 


0.942 


47 


25 


0.971 


0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


0.718 


86 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.857 


169 


30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.606 


176 


30 


0.968 


0.872 


177 


22 


0.957 


0.791 


192 


43 


0.930 


0.678 
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F osition of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
oCURE) 


MeanS (Mean Score) 




1 Q 


u.yjo 


A O/CA 

U.oOU 




91 


A Q07 

u.yoz 


A OTI 


LVD 


94 


A 0^7 


A OTA 

U.o/U 








A AA< 

U.y(/3 




4A 




U.30O 




ZO 


A 049 


A fi<A 
U.0j4 




4^ • 


A OA1 


A CIO 




9R 
Zo 


A 004 


A 017 


9^9 


zo 


A OOl 


A 8Q#!i 

u.oyo 




10 


A O70 


A 0>I7 

u.y4z 




10 


A 070 


A Qyt 1 


Zoo 


9n 
zu 


A QQ7 


A (SA1 




9"^ 
Z.) 


A O90 


A /CCl 




DH 


A fift4 


A 


9^A 


jJ 


A Ol/I 


A <C/I 

U.Do4 


9^R 


9^ 
Z3 


A Ol/f 


A '770 

U. /Zy 


9SO 


99 
zz 


A OAO 


A <^71 
U.o/1 


9^4 


10 


A 0^9 






17 






ZOO 


17 


A 07< 

u.y /J 


A Ol /f 


971 


ZJ 


u.y/4 


A OQA 

U.oo4 


974 


I'i 


A cyri 


A QO.A 


97^ 

Z/ J 


1 ft 


A OQA 

U.VoU 


A OO/I 

U.y34 


978 
Z /o 


^59 


A O^Q 

U.yjo 


U.OOO 


9Rn 
ZoU 


94 
ZH 


u.yoo 


A QQ\ 

U.ooi 


Zoi. 


94 
Z** 


U.700 


A OO 1 
U.OOI 


ZoO 


9^ 
Z3 


A 07ff 


U./lo 


901 

zy 1 




A OQ1 


A QOA 

U.oZ4 




97 
Z/ 


A 0<A 


U.oUo 


904 


91 
Z3 


A Q<7 

U.yOz 


U.oz/ 




9A 
ZO 




A QQ^ 
U.OOJ 


^1 A 
J lO 


9A 
ZU 


u.y4o 


A ■'71 A 

U. /ly 


ozu 


9ft 
Zo 


U.y/o 


U. /ZO 


■^97 
OZ / 


90 
Z7 


A QH 


U.O/1 


jD 1 


4ft 


A QAl 


A ^Tt 
U.J /I 


^4^ 


9^ 
ZO 


u.yyo 


A OOA 

u.yzu 


'^40 


9A 
ZO 


A OAl 


U.j/y 


1 


94 
Z*f 


A O^l 


U.o/O 


J JZ 


1 ft 
1 o 


A 044 


A Tl /C 

U. /lO 




JZ 


A Q07 


U.oM 


7^4 


97 

z/ 




A 01 T 

U.ol / 


J 


1 A 


U.yzZ 


U./IO 




11 


A OCA 


U.olo 


^S7 


91 
ZJ 


A OQ< 

u.yoo 


U.o/o 




10 


A QA/I 


U.O/i 




11^ 
lO 


A Oftft 

U.yoo 


A O^l 

U.yjl 




1 c 


A OQ1 


A OIQ 


0\J 1 


1R 
1 0 


A 044 


A 7K 

u. /lo 


^fi9 


91 
Zi 


A Qft4 


A Q^O 

u.ooy 




40 


A 070 


A Oil 

U.oli 




1 ft 


A OOl 


A iCAO 

U.oyi 


jQj 


99 
ZZ 


A O^O 

u.yoz 


A AAO 

O.yUo 




99 
ZZ 


A 0£1 

u.yoi 


U.oZ/ 




44 


A CkA 1 

0.941 


U.0z4 


368 


20 


A 0S9 


A 701 
V. / y 1 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 
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tjM!j\^ MJJ iHXJm 


x^osiuon 01 cnu oi 

Qionchl in A mill A Ai^ifl 

OlgOStl 111 /iLllIlllv AVIU 


IVIavC nVf AYTMllM 
IViaXd ^iVI/VAJLlVlUIVl 


ivieano \^ivicaii ocore^ 


372 


28 


0 974 


ft 894 




19 


0 977 


ft 947 


374 


29 


0 968 


ft 785 


375 


19 


0 949 


ft 897 


377 




0 962 


ft 910 

\f*y X w 


378 


31 


0 974 


ft 89S 


379 


26 


0.969 


0 939 


380 


27 


0 945 


ft 817 


383 


27 


0.945 


Q 817 


384 


25 


0 992 


ft 877 


385 


32 


0.983 


0 825 


386 


44 


0 924 


0 S64 


387 ' 


26 


0 971 


ft 894 


388 


19 


0 989 


ft 862 


389 


24 


0 990 


ft 947 


390 


34 


0 942 


ft 635 


391 


16 


0 922 


ft 716 


394 


19 

X ^ 


0 987 


ft 970 


398 


36 


0 99? 


ft 866 


404 


13 

X«/ . 


0 959 


ft 818 

Vr*0 XO 


417 


23 


0 986 


ft 878 


421 


19 


0 004 


ft 671 


425 


28 


0 Q71 


ft 717 

v. / X / 


431 




0 088 


ft 0S1 


452 


18 

X o 


0 044 


ft 716 


4S9 


21 

^ X 


n 091 


ft 0ft9 


468 


21 

^ X 


0 084 


ft 860 


478 


40 


0 079 

V.J? / y 


ft 813 


486 


18 


0 883 


ft 693 


499 


22 




ft 008 


501 


19 


0 067 


ft 877 


514 


44 


0 041 


ft 694 


529 


20 


0 059 


ft 791 
/y I 


533 


39 


0 014 


ft 719 


548 


28 


0 9S7 


ft 689 


561 


28 


0 074 


ft 804 


562 


28 


0 074 


ft 803 


564 


18 

X o 


0 049 


ft 806 


576 


19 

x^ 


n 079 


ft 047 


584 


29 


0 068 


ft 785 


585 


28 


0 073 


ft 81ft 


591 


19 

xy 


0 040 


ft 807 


592 


24 


0 091 


ft 0^4 


594 


90 




0 OSO 


595 


20 


0 085 


ft 050 


612 


23 


0 069 


ft 01ft 


619 


31 

J X 


ft 074 


ft 80S 


621 


15 


0 050 


ft 705 


633 


26 


ft 069 


ft 030 


640 


20 


ft 049 


ft 842 


645 


25 


ft 01 1 

\j,y\ 1 


ft 7^0 


684 


25 


ft 0Q7 


ft 877 


691 


32 


ft 08*^ 


ft 89S 


698 


44 


ft 094 
\j.yJJ\ 


ft <;6ii 

V.JO** 


700 


19 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 
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SEQroNO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


Means (Mean Score) 


718 


19 


0.989 


0.862 


725 


21 


0.976 


0.851 


728 


33 


0.961 


0.895 


734 


25 


0.963 


0.660 


741 


34 


0.942 


0.635 


744 


19 


0.959 


0.924 


747 


16 


0.922 


0.716 


756 


26 


0.973 


0.864 


767 


22 


0.986 


0.943 


768 


27 


0.916 


0.758 


769 


19 


0.987 


0.970 


770 


22 


0.981 


0.933 


771 


34 


0.993 


0.893 


773 


20 


0.968 


0.939 


774 


21 


0.971 


0.945 


778 


22 


0.986 


0.943 


779 


32 


0.973 


0.846 


781 


23 


0.950 


0.857 


785 


27 


0.916 


0.758 


786 


27 


0.916 


0.758 


788 


22 


0.981 


0.933 


793 


22 


0.986 


0.803 


794 


39 


0.892 


0.654 


797 


27 


0.965 


0.847 


810 


22 


0.981 


0.933 


823 


34 


0.993 


0.893 


825 


17 


0.962 


0.778 


837 


20 


0.968 


0.939 


844 


25 


0.984 


0.951 


845 


17 


0.919 


0.706 


846 


21 


0.971 


0.945 


847 


21 


0.971 


0.945 


890 


22 


0.986 


0.943 


893- 


24 


0.971 


0.865 


894 


24 


0.971 


0.865 


896 


32 


0.973 


0.846 


899 


31 


0.982 


0.817 


922 


15 


0.882 


0.706 


924 


21 


0.975 


0.948 


925 


21 


0.927 


0.661 


933 


20 


0.967 


0.906 


960 


20 


0.967 


0.906 


9o7 


3o 


0.970 


0.784 


968 


47 


0.970 


0.557 


972 


36 


0.945 


0.775 



TABLES 



SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E^'GIutamic Acid, ^^Phenylalanine, G='Glycine, 
H=Histidine, I=Isoleuclne, K=Lysine, Lr^Leucine, 
M=Methionine, N^Asparagine, F=Proline» Q=Giutamine, 
R=Arginine, S=Serlne, T^Threonine, V»Valine, 
W=Tryptophan, Y==Tyrosine, X=Un known, *=Stop codon, 
/^possible nucleotide deletion, \=possible nucleotide 
insertion 


3955 


A 


235 


1272 


GPREVLAASSLADGSEEQVMAVALVRERDLSFPG 
VGDAWNPTRWHLPAQPEMLYEGGEGRMETLK 
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SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, I>=Aspartic 
Acid, E=GIutaniic Acid, F=Plienylalanine,G=Giycine, 
H=Histidine, I=Isoieucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=GlutamiDe, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophao, Y=Tyrosine, X=Unknown, *=Stop codon, 
^possible nucleotide deletion, \ppossible nucleotide 
insertion 










DKTLQELEELQNDSEAIDQLALESPEVQDLQLERE 

MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 

KLVERCQEQKAKLEKFSSALQPGTLLDLLQVEGM 

KffiEESEAMAEKn.EGEVPLETFLENFSSMRMLSH 

LRRVRVEKLQEVVRKPRASQELAGDAPPPRSPPP 

V/PPSPPGNTPCG*RAAAATISHASLPFALQPIPQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 

Y 


3956 


A 


821 


385 


SICADRTERVGIFFYIPAGTTDEADVTHP*EGHSYL 

SNHAGIQRSSRP/SHYQGEAVHDNCFTADELQLLT 

YQLCHTYVRCTRSVSIPAPAYYAHLVAFRARYHL 

VDKEHDSAEGSHVSGQSNGRDPQALAKAVQfflQ 

DTLRTMYFA 


3957 


A 


4621 


240 


ELISTFKLLLEKKJISEVMKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPQLKVASKEVDEMMIMIE 

KESVEVAKTEKIVKADETIANEQAMASKAIKDEC 

DADLAGALPILESALAALDTLTAQDITWKSMKSP 

PAGVKLVMEAICILKGKADKIPDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKDNIPPAYMNIIR 

KNYIPNPDFVPEKIRNASTAAEGLCKWVIAMDSY 

DKVAKIVAPKKIKLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQLIGGLGGEKTRWSHTALELGQLYm 

LTGDILISSGVVAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWNIAGLPSDSF 

SIDNGinMNARRWPLMIDPQSQANKWnCNMEKA 

NSLYVIKLSEPDYVRTLENCIQFGTPVLLENVGEE 

LDPILEPLLLKQTFKQGGSTCIRLGDSTnBYAPDFR 

FYITTKLRNPHYLPETSVKVTLLNFMITPEGMQDQ 

LLGIWAQERPDLEEEKQALELQGAENKRQLKEIE 

DKILEVLSSSEGNILEDETAIKILSSSKALANEISQK 

QEVAEETEKKIDTTRMGYRPIAIHSSILFFSLADLA 

NffiPMYQYSLTWFINLFILSIENSEKSEILAKRLQIL 

KDHFTYSLYVNVCRSLFEKDKLLFSFCLTINLLLH 

ERAINKAEWRFLLTGGIGLDNPYANPCTWLPQKS 

WDEICRLDDLPAFKTIRREFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVIPM 

LQEFIINRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAMKMUBKAVKEGTWVVLQNOfflLATSAVMFT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWNIP 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNYGGRVTDDWDRRTLRSILNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKSSDEWNEVASDILGKLPNNFDIEAAMRRYPT 

TYTQSMNTVLVQEMGRFNKLLKTIRDSCVNIQKA 

nCGLAVMSTDLEEVVSSDLNVKIPEMWMGKSYPS 

LKPLGSYVNDFLARLKFLQQWYEVGPPPVFWLSG 

FFFTQAFLTGAQQNYARKYTIPIDLLGFDYEVMED 

KEYKHPPEDGVFfflGLFLDGASWNRKIKKLAESH 

PKILYDTVPVMWLKPCKRADIPKRPSYVAPLYKT 
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SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic 
Acid, £=Glutamic Acid, F=Phenyialanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P^Proline, (>=Glutaniine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=^yrosine, X=Unknown, *=Stop codon, 
A=pos5ible nucleotide deletion, V=possible nucleotide 
insertion 










SERRGVLSTTGHSTNFVIAVMTLPSDQPKEHWIGR 
GVALLCQLNS 


3958 


A 


35 


529 


GADMAKSKl^JHTTHNQSRKWHRNVIKKPLSQRYK 

SLKGVDPKFLGNMCFTKKHKKKGLKKMQADSA 

KAVSTCAKAIEALVKPKEVKPKIPKGVSCELN*LA 

YIAYPKFWTCACACIAKGLRLCQPKAKAQDQTK 

AQVQIKAQAAAPASVPTQAPKGAQAPTKASG 


3959 


A 


1S83 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPGIPVDPRVR 

PRVRSHLVMYLGITTGSLHKAWSGDSSAHLVEEI 

QLFPDPEPVRmQLAPTQGAVFVGFSGGVWRVPR 

ANCSVYESCVDCVLARDPHCAWDPESRTCCLLSA 

PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 

PQHKEVLAVPNSILELPCPHLSALASYYWSHGPAA 

VPEASSTVYNGSLLLIVQDGVGGLYQCWATENGF 

SYPVISYWVDSQDQTLALDPELAGffREHVKVPLT 

RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 

ILVASPLRALRARGKVQGCETLRPGEKAPLSREQH 

LQSPKECRTSASDVDADNNCLGTEVA 


3960 


A 


1 


481 


SYAAPSLFVKSLYWALAFMAVLLAVSGVVIWLA 

SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 

SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 

AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDINCG 

ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQroNO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo s^iens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


AB012308 


Anthocidaris 
crassispina 


B2HC 


4169 


74 


3940 


U10248 


Homo sapiens 


ribosomal protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR01317 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 


4031 


100 


3942 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 



5 

TABLE 10 



SEQID 
NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 
224 


3942 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 6.400e-ll 37- 

55 



* Results Include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 
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TABLE 11 



SEQJD 
NO: 


PFAM Name 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


Ribosomal L29e 


Ribosomal L29e protein family 


23e-19 


77.8 


3941 


Sema 


Sema domain 


4e-181 


615.1 


3942 


lectin_c 


Lectin C-type domain 


0.086 


-7.1 



TABLE 12 





SEQroNO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 




3941 


31 


0.985 


0.926 




3942 


21 


0.974 


0.894 


10 




TABLE 13 



SEQroNO: 
of fun length 
nucleotide 
sequence 


SEQro 

NO: of full 
length 
peptide 
sequence 


SEQ ro NO: 
of contig 
nucleotide 
sequence 


SEQ ro NO: 
of contig 
peptide 

sequence 


Priority Docket 
number 

corresponding SEQ 
ro NO: in priority 
application 


SEQroNO: in 
USSN 09/496,914 


3937 


3943 


3949 


3955 


787CIP2G 1 


787 3587 


3938 


3944 


3950 


3956 


787CIP2G 2 


787 3813 


39;39 


3945 


3951 


3957 


787CIP2G 3 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G_4 


787 4887 


3941 


3947 


3953 


3959 


787CIP2G 5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQroNOS: 




RNA SOURCE 


NAME 


adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


Invitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADPOOl 


3937 


adult heart 


GIBCO 


AHROOl 


3940 


adult kidney 


GIBCO 


AKDOOl 


3940 


adult lung 


GIBCO 


ALGOOl 


3940 


young liver 


GIBCO 


ALVOOl 


3940 


adult ovary 


Invitrogen 


AOVOOl 


3938, 3940-3941 


adult spleen 


GIBCO 


ASPOOl 


3940-3941 


testis 


GIBCO 


ATSOOl 


3940 


bone marrow 


Clontech 


BMDOOl 


3938,3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVXOOl 


3940 


endothelial cells 


Strategene 


EDTOOl 


3940 


fetal bram 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


Invitrogen 


FHROOl 


3940 


fetal kidney 


Clontech 


FKDOOl 


3940 


fetal kidney 


Clontech 


FKD002 


3940 
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TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


HYSEQ LIBRARY 
NAME 


SEQIDNOS: 


fetal liver-spleen 


Columbia 
University 


FLSOOl 


3937, 3940 


fetal liver-spleen 


Columbia 
University 


FLS002 


3938, 3941 


fetal liver-spleen 


Columbia 
University 


FLS003 


3940 


— ; _ 

fetal liver 


Ciontecil 


rLV004 


3940 


retal skin 


Invitrogen 


FbKOOl 


3940-3942 


fetal spleen 


BioChain 


FSPOOl 


3940 


fetal brain 


GIBCO 


HFBOOl 


3937, 3940-3941 


iniant brain 


Columbia 
University 


IB2002 


3937, 3939, 3941 


leukocyte 


GIBCO 


LUCOOl 


3940-3941 


leukocyte 


Clontech 


LUC003 


3940-3941 


melanoma from cell line ATCC 

ffCRL 1424 


Clontech 


MEL004 


3940 


mammary gland 


Invitrogen 


MMGOOl 


3937, 3940-3941 


neuronal cells 


Strategene 


NTUOOl 


3937, 3942 


prostate 


Clontech 


PRTOOl 


3938 


rectum 


Invitrogen 


RECOOl 


3940 


salivary gland 


Clontech 


SALs03 


3941 


small intestine 


Clontech 


SINOOl 


3940 


skeletal muscle 


Clontech 


SKMOOl 


3940 


spinal cord 


Clontech 


SPCOOl 


3940 


inymus 


Clontech 


IrliVlCUz 




thyroid gland 


Clontech 


THROOl 


3942 


uterus 


Clontech 


UTROOl 


3940 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, v^rherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1 . 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 
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11. A composition comprising the polypeptide of claim 10 and a carrier. 



12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
Avith the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

1 5. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
turther comprises reverse transcribing an axmealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form apolypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of clahn 1 0 is identified. 

1 9. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 
the group consisting of SEQ ID NO: 1-984; 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof 

21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 



25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 

27. ' A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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Pages 485 to 6221 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 485 to 6221 de cette demande contiennent des listages des sequences 
d'acides amin6s. Elles peuvent §tre obtenues ^ I'adresse indiquee ci-dessous. 



World Intellectual Property Organization 
34, chemin des Colombettes 
CH-1211 Gen§ve20 



